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Bartlett Engineering Calculation ENG-004
Calculation of DTE EF- I DCGLs for Soil Revision 0

1. PURPOSE

The purpose of this calculation is to develop derived concentration guideline levels (DCGLs) for
Detroit Edison's (DTE) Enrico Fermi 1 (EF-1) fast Breeder Reactor located in Newport, Michigan..
This calculation is part of the scope of work defined in the DTE Contract No. 4400001090
associated with DTE Fermi 1 DCGL Development.

2. APPLICABILITY

This calculation addresses only the development of DCGLs for soils at the DTE EF 1 site using the
resident farmer scenario and the RESRAD Version 6.4 software.

3. REFERENCES

3.1. ANL/EAIS-8, Data Collection Handbook to Support Modeling the Impacts of
Radioactive Material in Soil; U.S. Department of Energy - Argonne National
Laboratory, April 1993.

3.2. NUREG/CR-5512, Volume 3, Residual Radioactive Contamination from
Decommissioning: Parameter Analysis, Draft Report for Comment, U.S. Nuclear
Regulatory Commission, October 1999.

3.3. ANL/EAD-4, User's Manual for RESRAD Version 6, U.S. Department of Energy -
Argone National Laboratory, July, 2001.

3.4. NUREG/CR-6697, Development of Probabilistic RESRAD 6.0 and RESRAD-
BUILD 3.0 Computer Codes, U.S. Nuclear Regulatory Commission, December
2000.

3.5. Detroit Edison Co., Enrico Fermi 2 Final Safety Analysis Report, Hydrology, section
2.4.1.2 Rev 9, April 1999.

3.6. -Golder Associates, Report on Groundwater Characterization: Enrico Fermi 1 License
Termination, October 2007.

3.7. Health Physics, Regional and Site-specific Absolute Humidity Data for Use in
Tritium Dose Calculations, Vol 39, August 1980, p. 319.

3.8. Conestoga Rover & Associates E-mail date July 1, 2008 Subject: Soil Resultg-CRA
BNI 08-C-006 Rev 000.

3.9. M. Erickson - DTE LTP.Manager, E-mail June 18, 2008, 11:08 Subject: Protected
Area Area.

3.10. DTE site meteorological data (10 m) X/Q and D/Q Joint Frequency Distribution
Tables 2003 - 2007.

3.11. www.rssWeather. Com/climate/Michigan/Detroit from 1971 -2000.
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3.12. NUREG-1727, NMSS Decommissioning Standard Review Plan, U.S. Nuclear
• Regulatory Commission September 2000.

3.13. Bartlett Engineering Procedure ENG-AP-02, Verification of Software Operability,
June 2008.

3.14. NUREG/CR-6692, Probabilistic Modules for the RESRAD 6.0 and RESRAD-
BUILD 3.0 Computer Codes, LePoire, D., et al., U.S. Department of Energy-
Argonne National Laboratory, November 2000.

3.15. NUREG/CR-6676, Probabilistic Dose Analysis Using Parameter Distributions
Developed for RESRAD and RESRAD-Build Codes, U.S. Nuclear Regulatory
Commission, May 2000.

3.16. U. S. Environmental Protection Agency, Limiting Values of Radionuclide Intake and
Air Concentration and Dose Conversion Factors for Inhalation, Submersion and
Ingestion, EPA/520/1-88-020, September 1968.

3.17. Bartlett Engineering Calculation- ENG-002, Sensitivity Analysis to Support Enrico
Fermi 1 Derived Concentration Guidelines Levels for Soil, Revision 1, September 5,
2008.

3.18. U.S. Environmental Protection Agency, Exposure Factors Handbook, Update to
Exposure Factors Handbook, EPA/600/8-89/043 - May 1989, EPA/600/P-95/002F
August 1997.

4. METHOD OF CALCULATION

The operability of the RESRAD Version 6.4 code was verified on each computer used for code
executions in accordance with Bartlett Engineering procedure ENG-AP-02, Verification of
Software Operability (ref. 3.13). The RESRAD User's manual (ref. 3.3) provided guidance for
code operation and execution. The RESRAD code has undergone extensive review, benchmarking,
verification, and validation. Details on reviews, benchmarking, verification, and validation for the
RESRAD code are summarized in Sections 5.1-5.4 of RESRAD User's Manual (ref. 3.3).

The RESidual RADioactivity (RESRAD) model and computer code was developed by Scientists.
and Engineers at Argonne National Laboratory (ANL) as a multifunctional tool to assist in
developing radiological criteria for unrestricted release and assessing the dose or risk associated
with residual radioactive material. The RESRAD computer code is a pathway analysis model
designed to evaluate the potential radiological dose associated with residual radioactive material for
a defined receptor scenario: in this case resident farmer. Eight environmental pathway models are
considered in this software application: 1) direct radiation exposure, 2) inhalation of airborne dust,
3) ingestion of plants, 4) ingestion of meat, 5) ingestion of milk, 6) ingestion of groundwater, and 7)
ingestion -of aquatic foods, and 8) inadvertant ingestion of soil contaminates. All these pathways
were applied for the DTE EF-1 DCGL computer runs.

In the previous Bartlett Engineering Calculation ENG-002 (ref. 3.17), the probabilistic modules in
RESRAD Ver. 6.4 (ref. 3.14 and 3.15) were used to perform a sensitivity analysis to identify
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parameters: that have the greatest impact on dose. The results from these RESRAD Ver. 6.4
Uncertainty Analysis output reports were used to determine which stochastic parameters were
sensitive based on an absolute value of the PRCC exceeding the sensitivity threshold (±0.25). The
RESRAD Ver. 6.4 Interactive Report was than used to identify the 2 5 th or 7 5 th percentile values for
the sensitive parameters shown in Table 1 and Attachment l(ref. 3.17).

In this calculation ENG-004, the applicable parameters, including the values for the sensitive
parameters, for each of the 25 nuclides of concern at DTE EF-'iwere inputed into the RESRAD
software. The probablalistic module of RESRAD software was used to compute the single nuclide
DCGLs. The Peak of the Mean Doses, PMDi ,were calculated by RESRAD ver. 6.4. The Peak of
the Mean Dose result from each of the Uncertainty Reports was extracted. To calculate the DCGLs,
it was assumed that the DTE EF-1 decommissioning dose limit, DLTEDE, will be set at 25 mrem/yr
which is the NRC's dose criteria established in 1OCFR20.1403 (see 5.1.5 below). The single nuclide
DCGL, for the nuclides of concern at DTE EF-1 were calculated usingthe equation below:

DCGLi - DL TEDE/PMDi.

5. ASSUMPTIONS AND INPUT

5.1. Assumptions

5.1.1. Soil: Soil is'defined as unconsolidated earth material including rubble and debris
that may be present. Sandy loam was assumed to be the types of soil in the vadose and
saturated zone (ref. 3.6 & 3.8).

5.1.2. Radionuclides of Concern. Twenty-five radionuclides were assumed for the
Fermi 1 site: Ag-108m, Am241, C-14, Co-60, Cm-242, Cm-243, Cs-134, Cs-137, Eu-
152, Eu-154, Eu-155, Fe-55, H-3, Mn-54, Na-22, Nb-94, Ni-59, Ni-63, Pu-238, Pu239,
Pu-240, Pu-241, Sb-125, Sr-90, and Tc-99. This list of nuclides of concern was provided
'by the client for this contract i.e., DTE.

5.1.3. Resident Farmer Scenario:The dose model used to perform the sensitivity analyses
is based upon the Resident Farmer Scenario defined in NUREG/CR-5512 Volume 3
(Ref. 3.2). The average member of the critical group is the resident farmer that lives on
the plant site, grows all or a portion of his / her diet onsite, and drinks water from a
groundwater source onsite. The potential pathways used to estimate human radiation
exposure resulting from residual radioactivity in the soil for this scenario includes the
following:

* Direct exposure to external radiation from soil containing residual radioactivity;
* Internal dose from inhalation of airborne radionuclides;
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9 Internal dose from ingestion of:

- Plant foods grown in the soil material containing residual radioactivity;
- Meat and milk from livestock fed with fodder grown in soil containing
residual radioactivity and watercontaining residual radioactivity;

- Drinking water containing residual radioactivity from a well;
- Aquatic food from a pond containing residual radioactivity; and
- Soil containing residual radioactivity.

.5.1.4. Conceptual Model: EF-1I Protected Area GeoHydrology: The conceptual
hydrological model for this resident farmer scenario has three geological stratas: 1) .a
contaminated zone, 2) an uncontaminated unsaturated zone, and 3) a saturated zone (ref.
3.6). The residual radioactive material was assumed to be contained in the contaminated
zone assumed equivalent in size to the EF-1 Protected Area (see Figure 1). The
contaminated zone was assumed to include only top soil (0 to 15 cm deep): It was
assumed that no cover material exists over the contaminated zone.

The soil between the topsoil-and the groundwater table, namely the unsaturated zone, is
initially uncontaminated. On July 1, 2007, grain size distributions were determined for
seven soil samples obtained near the Protected Area fence at the EF-1 site. The results
indicated that the soil collected from the unsaturated zone is classifed using the USDA
method as sandy loam (ref. 3.8).

The third zone is the saturated zone. It is assumed that the ground water is initially
uncontaminated. The depth of the groundwater table is variable at EF- 1,but the average
depth to groundwater as measured in 2005 and 2006 was 6.5 feet or 1 '8 meters (see
section 6.1.20). The soil in the saturated zone is sandy loam (see section 5.1.1).

5.1.5. DTE EF-1 Decommissioning Dose Limit: The DTE Dose Limit for
decommissioning can be set at the NRC's 10CFR20.1402 (ref 3.12) dose criteria which
states that a site is considered acceptable for unrestricted use if the residual radioactivity
that is distinguisable from background radiation results in a dose to an average member
of the critical group that does not exceed 25 mrem/yr and.... Therefore, it is assumed
that the DTE EF-1 dose limit will be set at 25 mrem/yr or below.

5.2. Inputs

Attachment 1 summarizes the parameter name, type, priority, treatment,
values/distribution and the reference source that provides the bases for each input
parameter used for the DTE EF-1 soil DCGL development. Table 1 lists the sensitive
parameters that were identified in the sensitivty analysis and the associated sensitive
parameter values (ref. 3.17). These sensitive parameters, as well as, the the site specific
and other selected values will be used for the soil DCGL input parameters.
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Table 1
Sensitive Parameters: DTE EF-1 Soil DCGLs

Radionuclide Sensitive Parameter Units Value

H-3 Depth of roots m 1.225
Saturated Zone Hydraulic
Conductivity m/y 370.578

Kd of H-3 in unsaturated zone cm 3/g 0.0429964

C-14 Depth of roots m 1.225
Thickness of evasion layer of
C-14 m 0.426683
Kd of C-14 in contaminated
zone cm 3/g 95.7876

Na-22 External gamma shielding
factor Unit-less 0.3982
Kd of Na-22 in contaminated
zone cm 3/g 1342.29

Mn-54 External gamma shielding
factor Unit-less 0.3982
Kd of Mn-54 in contaminated
zone cm 3/g 733.382

Fe-55 Meat transfer factor for Fe pCi/kg per pCi/d 0.0391293
Kd of Fe-55 in contaminated
zone cm 3/g 1252.41
Depth of Soil Mixing Layer m 0.149928

Ni-59 Milk transfer factor for Ni pCi/1 per pCi/d 0.0320793
Plant transfer factor for Ni pCi/g plant per pCi/g soil 0.091145
Depth of roots m 1.225
Depth of Soil Mixing Layer m 0.149928

Ni-63 Milk transfer:factor for Ni pCi/i per pCi/d 0.0320793
Plant transfer factor for Ni pCi/g plant per pCi/g soil 0.091145
Depth of roots m 1.225 "
Depth of Soil MixingLayer m 0.149928

Co-60 External gamma shielding
factor Unit-less 0.3982
Kd of Co-60 in contaminated
zone cm 3/g 128953
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Table 1
Sensitive Parameters: DTE EF-1 Soil DCGLs

Radionuclide Sensitive Parameter Units Value

Sr-90 Plant transfer factor for Sr pCi/g plant per pCi/g soil 0.589716
Depth of roots m 1.225

Kd of Sr-90 in contaminated cm 3/g 130.78
zone
Milk Transfer Factor for Sr pCi/] per pCi/d 0.00281171

Nb-94 External gamma-shielding Unit-less 0.3982
factor

Kd of Nb-94 in contaminated cm 3/g 3301.51
zone

Tc-99 Kd of Tc-99 in contaminated cm 3/g 4.27099
zone
Plant transfer factor for Tc pCi/g plant per pCi/g soil 9.15863
Depth of roots m 1.225

Evapotranspiration Unit-less 0.687414
Coefficient

Ag-108m External gamma shielding Unit-less 0.3982
factor
Kd of Ag-108m in cm 3/g 888.945
contaminated zone

Sb-125 External gamma shielding Unit-less 0.3982
factor
Kd of Sb-125 in contaminated cm3 /g 3322.31
zone

Cs-134 External gamma shielding Unit-less 0.3982
factor
Plant transfer factor for Cs pCi/g plant per pCi/g soil 0.078229

Depth of roots m 1.225
Kd of Cs-134 in contaminated
zone cm3/g 2131.38

Cs-137 External gamma shielding Unit-less 0.3982
factor
Plant transfer factor for Cs pCi/g plant per pCi/g soil 0.078229

Depth of roots m 1.225

Milk transfer factor for Cs pCi/l per pCi/d 0.0139265
Depth of Soil Mixing Layer m 0.149928
Meat transfer factor for Cs pCi/kg per pCi/d 0.0651616
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Table 1
Sensitive Parameters: DTE EF-1 Soil DCGLs

Radionuclide Sensitive Parameter Units Value

Eu-152 External gamma shielding Unit-less 0.3982
factor
Kd of Eu-152 in contaminated
zone cm 3/g 7211

Eu-154 External gamma shielding Unit-less 0.3982
factor
Kd of Eu-154 in contaminated
.,zone cm 3/g 7202.14

Eu-155 External gamma shielding Unit-less 0.3982
factor
Kd of Eu-155 in contaminated
zone cm3/g 7202.14

Pu-238 Plant transfer factor for Pu pCi/g plant per pCi/g soil 0.00182691
Depth of roots m 1.225

Depth of Soil Mixing Layer m 0.149928

Pu-239 Plant transfer factor for Pu pCi/g plant per pCi/g soil 0.00182691
Depth of roots m 1.225

Depth of Soil Mixing Layer m 0.149928

Pu-240 Plant transfer factor for Pu pCi/g plant per pCi/g soil 0.00182691

Depth of roots m - 1.225
* Depth of Soil Mixing Layer rnm 0.149928

Pu-241 Plant transfer factor for Am pCi/g plant per pCi/g soil 0.0018269,1
Depth of roots m 1.225

Depth of Soil Mixing Layer m 0.149928
Kd of Am-241 in
contaminated zone cm 3/g 1281.1

Plant transfer factor for Pu pCi/g plant per pCi/g soil- 0.00182691

Kd of Pu-241 in contaminated
zone Im3 g 1281.1

Am-241 External Gamma Shielding
Factor Unit-less 0.3982
Depth of roots m * 1.225

Depth of Soil Mixing Layer - m 0.149928
Plant transfer factor for Am pCi/g plant per pCi/g soil " 0.00182659
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Table 1

Sensitive Parameters: DTE EF-1 Soil DCGLs

Radionuclide Sensitive Parameter Units Value

Cm-242 Plant transfer factor for Cm pCi/g plant per pCi/g soil 0.00182659
Depth of roots m 1.225

Depth of soil in mixing layer. m 0.149928

Plant transfer factor for Pu pCi/g plant per pCi/g soil 0.00182691

Cm-243 External gamma shielding
factor Unit-less 0.3982

Plant transfer factor for Cm pCi/g plant per pCi/g soil 0.00182659

Depth of roots m 1.225

Depth of soil in mixing layer m 0.149928

6. CALCULATIONS AND RESULTS

6.1. Calculations

Some parameter values listed in Attachment 1 required calculations. These calculations are
documented below.

6.1.1. Area of the Contaminated Zone

Figure 1, Area of the Contaminated Zone (DTE Drawing) was generated with AutoCAD.
The area of the contaminated zone was calculated by the AutoCAD software. The value for
the area was documented in an e-mail from Martin C. Erickson, DTE EF-1 Licensee
Termination Manager (ref. 3.9), RE: NOL divided.dwg dated June 18, 2008, as 7,855.06
square meters. The area of the contaminated zone is assumed equivalent to the area of the
ERI Protected Area (utlined with a bold line in Figure 1).
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Figure 1- EF-1 Area of Contaminated Zone

6.1.2. Length of Parallel

The Length of Parallel is defined (Ref 3.1) as the maximum horizontal distance measured
in the contaminated zone, from its up gradient edge to the down gradient edge, along the
direction of the groundwater flow in the underlying aquifer. It was assumed that the area of
the contaminated zone could be approximated by a circle with an area of 7,855 mi2. The
diameter of the circle is equivalent to the length of parallel and is calculated as follows:

Area of a Circle A = 7t r

Where A is the Area in m2 and r is the radius in meters.

H
r =50 m

D= 2 x r =2*50
D = 100 m

Therefore, the length of parallel is 100 m.
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6.1.3. Contaminated Zone Erosion Rate

The slope of the contaminated zone was determined from Figure 9 in Ref 3.6 entitled
Groundwater Elevation Map February 7, 2006 Detroit Edison Fermi 1 (reproduced here as
Figure 2). The line extending perpendicular from the contour line between MW- EFT-1OS
and MW-EF-8S is a run of 313 feet with a decreasing change in elevation from 588.5 feet
to 582.5 feet. The slope at the DTE Contaminated Area is 6ft per 313ft, which
corresponds to a 1.9% slope. Figure 2 shows the monitoring wells, MW- EFT-IOS and
MW-EF-8S, that were used for their ground elevation data.
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Figure 2- Groundwater Elevation Map February 7, 2006 Detroit Edison Fermi 1
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Data from NUREG/CR-6697, Attachment C, Section 3.8, 2 nd paragraph of the Discussion Section
on pages 3-25 & 3-26, was used to select the appropriate Erosion Rate that corresponds to the DTE
EF-1 Site slope of 1.9%.

The data in Table 2 below was generated using NUREG/CR-6697's row-crop Erosion Rate of 6.0
x10-4 for a 2 % slope. As recommended in this section of NUREG/CR-6697, the remaining Erosion
Rates where calculated for 5, 10 and 15 percent slopes using the rate increase factors on p. 3-25.
Table 2 displays the results of the erosion rate calculations.

Table 2 - Erosion Rate

Percent Erosion Rate
Slope (nuy)

2 6.OE-4
5 1.8E-3
10 4.2E-3
15 9.OE-3

Using the above Erosion Rate/Slope data the DTE EF-1 site slope of
Erosion Rate of approximately 6 x 10-4 mly.

1.9 % corresponds to an
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6.1.4 Field Capacity: Contaminated Zone, Unsaturated zone and Saturated zone

ANL/EAIS-8, Data Collection Handbook to SupportModeling the Impacts of Radioactive Material
in Soil, (ref. 3.1) defines the relationship of field capacity (residual water content) to effective
porosity. The field capacity is the ratio of the volume of water retained in the soil sample, after all
drainage has ceased, to the total volume of the soil sample. Equation 4.4 of ref. 3.1 relates Total
and Effective Porosities to Field Capacity as follows:

Effective Porosity = Total Porosity - Field Capacity

Rearranging this equation:

Field Capacity = Total Porosity - Effective Porosity

The total porosity of 0.410 and the effective porosity value of 0.346 were used for each of the three
zones. These values are the mean values of the NUREG/CR-6697 distributions for sandy loam.
Therefore the field capacity is approximately:

Field Capacity = 0.410 - 0.346 = 0.064

6.1.5 Runoff Coefficients

Table 10.1 of ref. 3.1 provides the equation below to calculate the Runoff Coefficient, Cr, for an
agricultural environment. Table 10.1, Runoff Coefficient Values, also lists values for c1, c2 and c3
for various environments: The conservative value of 0.1 was selected for C1 since the DTE EF-1
site has relatively flat terrain.

C,= 1- c1- c2 - c 3

Cl = 0.3 for Flat land with an average slope between 0.3 and 0.9 m/mi.
C2 = 0.4 for open sandy loam as identified at the EF-1 Protected Area (Ref. 3.8).
c3 = 0.1 for cultivated lands which also fits the scenario for the EF-1 site.

Therefore the runoff coefficient is approximately:

Cr= 1- 0.3- 0.4- 0.1 =0.2

6.1.6. Watershed Area for Nearby Streams and Ponds

The Detroit Edison EF 2 Final Safety Analysis Report (ref. 3.5) states in section 2.4.1.2.2 that "The
Fermi site is in the Swan Creek drainage basin. The watershed is an area of 109 square miles,
elongated in shape from northwest to southeast. The basin is about 25 miles long with a maximum
topographic relief of about 130 ft". Converting the watershed area of 109 square miles to square
meters.

Area = 109mi2 x 2.59 km/mi2 x 10i n2/km2 =2.82 x 108 m2
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6.1.7. Fraction of Time Spent Indoors

NUREG/CR-5512 .(ref. 3.2) Table 6.87 provides default values for the residential parameters the
exposure period indoors is given as 240 days. Dividing by 365.25 days/year gives a fraction of time
spent indoors of 0.6571..

6.1.8. Fraction of Time Spent Outdoor

NUREG/CR-5512 (Ref. 3.2) Table 6.87 provides default values for the residential parameters for
the exposure period outdoors of 40.2 days and the exposure period gardening of 2.92 which yields a
sum of 42.92 days outdoor. Dividing by 365.25 days/year gives a fraction of time spent outdoors of
0.1175.

6.1.9. Inhalation Rate:

NUREG/CR-6697 (ref 3.4) in Attachment C section 5.1 states "the ICRP's best estimate, which is
based on 16 hours of light activity and 8 hours of rest as 23 m3/d for adult males." This results an
annual inhalation rate of approximately 8400 m3/y.

6.1.10 Soil Ingestion Rate

NUREG/CR-5512 (Ref. 3.2) Table 6.87 provides default values for the residential parameters the.
soil ingestion rate is given as 0.05 g/d. Dividing by 365.25 days/year gives a soil ingestion rate of
18.26 g/yr.

6.1.11 Drinking Water Intake

NUREG/CR-5512 (ref. 3.2) Table 6.87 provides default values for the residential parameters the
drinking water ingestion rate is given as 1.31 liters/d. Dividing by 365.25 days/year gives a drinking
water ingestion rate of 478.5 liters/yr.

6.1.12 Miscellaneous Consumption Rates

NUREG/CR-55.12 (ref. 3.2) Table 6.87 provides default values'for the residential parameters for
other ingestion rates used by this resident farmer scenario. These parameters and the ingestion rates
are listed in Table 3.

Table 3 Miscellaneous Consumption Rates

Parameter Value
(NUREG//CR-5512 Vol. 3, Table 6.87)

Fruit, veg & grain consumption 112 kg/yr
Leafy vegetable consumption 21.4 kg/yr
Milk consumption 233 L/yr
Meat & poultry consumption 65.1 kg/d
Fish-consumption* 20.6 kg/yr
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6.1.13 C-14 Evasion Flux Rate for Soil

The RESRAD Users Manual (ref. 3.3) provides on p L-16 the value for the C-14 evasion loss rate
constant of 22 1/ yr. RESRAD requires that this parameter be expressed in units of 1/sec.
Converting 22 1/yr to inverse seconds by dividing by 31,557,600 sec/y gives approximately,
7 x 10-7 1/sec.

6.1.14 C-12 Evasion Flux Rate for Soil

The RESRAD Users Manual (ref. 3.3) provides on p L-16 the value for the C-12 evasion rate factor
of 0.0032 1/y. RERAD requires that this parameter be expressed in units of 1/sec. Converting
.0.0032 per-year to inverse seconds by dividing by 31,557,600 sec/y gives 1.01 x 10-10 1/sec.

6.1.15 Humidity in Air

The technical article entitled, "Regional and Site-Specific Absolute Humidity Data for Use in
Tritium Dose Calculations", which is found-in Health Physics, Vol.39, pp. 318-320, 1980 (ref. 3.7)
provides a table of absolute humidity for selected locations in the United States. These values were
calculated from data from the National Oceanic and Atmospheric Administration, 1977,
Climatological Data, Annual Summary, volume 28,,U.S. Dept. of Commerce. The value of 4.6 g/m-
(Detroit, Michigan) was chosen from Table 1 of thi~stechnical article for the RESRAD humidity in
air parameter.

6.1.!6 Average Annual Wind Speed

The joint frequency distributions from 2003 to 2007 for Detroit Edison's Enrico Fermi site contain
wind speed and direction data (Ref 3.10).. These data were used to calculate the average annual
wind speed. The mid-range value and the associated frequency for each of the wind speed ranges
over this five year period are shown in Table 4. An average wind speed was calculated by summing
the product of the mid-range value for each range and the fraction of time the wind was recorded to
be within the range. A value of 2.91 m/s was calculated for the average annual wind speed.
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Table 4 - DTE EF-1 Average Wind Speed

2003 Wind Measured at 10
m.
Avg. Wind Speed (m/s)
Frequency

2004 Wind Measured at 10
m..
Avg. Wind Speed (m/s)
Frequency

2005 Wind Measured at 10
m.
Avg. Wind Speed (m/s)
Frequency

2006 Wind Measured at 10
m.
Avg. Wind Speed (m/s)
Frequency

2007 Wind Measured at 10
m.
Avg. Wind Speed (m/s)
Frequency

Avg
Annual
ws
(m/s)

2.748
100

0.168 0.726 1.565 2.459
0.65 12.8 22.87 23.83

3.353 4.47 5.812
18.84 13.85 4.91

7.376 9.388
1.83 0.42

2003 Avg WS

0.168 0.726 1.565 2.459
1.42 8.7 18.5 22.1

3.353 4.47 5.812
20.91 19.11 6.74

7.376 9.388
2.17 0.35

3.038
100

2004 Avg WS

0.168 0.726 1.565 , 2.459
0 6.83 21.92 26.26

3.353 4.47 5.812
22.09 15.44 5.45

7.376 9.388
1.79 0.22

2.939
100

2005 Avg WS

0.168 0.726 1.565 2.459
0 8.07 21.54 24.68

3.353 4.47 5.812
21.68 16.7 5.77

7.376 9.388
1-46 0.09

2.928
99.99

2006 Avg WS

0.168 0.726 1.565 2.459
0.39 10.28 20.49 23.9

3.353 4.47 5.812
20.67 16.56 5.44

7.376 9.388'
1.94 0.34

2.908
100

2007 Avg WS

2.91 5yrAvgWS
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6.1.17 Precipitation

* Table 5 provides monthly mean precipitation totals for Detroit, Michigan. These rain guage
measurements were taken over the period 1971 to 2000 (ref. 3:11). This information was based on
precipitation data from the the website called rssWeather.com.

Table 5 - Precipitation Rate

Detroit, MI Monthly Mean Precipitation
Totals (inches of water)

Period:1971-2000
Month Precipitation (inches)
Jan 1.91

Feb 1.88
Mar 2.52

April 3.05
May 3.05
Jun 3.55
Jul 3.16
Aug 3.1
Sept 3.27
Oct 2.23
Nov 2.66
Dec 2.51
Year Total 32.89

Converting to meters/year: 32.89 inches/year divided by 39.37inches/meter = 0.8354 meters/year.
The precipitation rate was assigned a value of 0.84 meters/year

6.1.18 Irrigation Rate (Evapotranspiration and Runoff Coefficients)

NUREG/CR-6697 Attachment C, Section 4.3 discusses the Irrigation Rate in terms of the
Evapotranspiration Coefficient. Equation 4.3-1 expresses the Evapotranspiration Coefficient as:

Ce= ETr

(1-Cr)(Pr) + IRr

Where: ETr
Pr
IRr
Cr

= the Evapotransporation Rate (m/y)
= the Precipitation Rate (m/y)
= the Irrigation Rate. (m/y) and
= the Runoff Coefficient.
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Rearranging this equation, the Irrigation Rate can be expressed as:

IRr = ETr - (1-Cr)(Pr)
Ce.

The input values for the variables in the equation above follow:

1. The Average Annaul Potential Evapotranspiration Rate, ETr, in inches per year is provided
in ANL/EIS-8 (Ref 3.1) Figure 12.1. This reference provides a map of the United States
showing the regional Evapotranspiration Rates. The midpoint of the average anuual
evapotranspiration rate for the region around Newport, Michigan is 30 inches/year.
Converting to m/yr by multipling by 2.54 cm/in and dividing by 100 cm/m yields 0.762 m/yr
for the ETr, evapotranspiration rate.

2. The Precipitation Rate, Pr, has been assigned a'site-specific value of 0.84 m/yr as discussed
in item 6.1.17 above.

3. The Runoff Coefficient Values, Cr, has been assigned a site-specific value of 0.2 as
discussed in item 6.1.5 above

4. The Evapotranspiration Coefficient, Ce, is defined in NUREG/CR-6697, Attachment C,
Section 4.3 as the ratio of the total volume of water (a combination of evaporation from soil
surfaces and transpiration from vegetation) transferred to the atmosphere to the total volume
of water available within the root zone of the soil. This NUREG/CR recommends the use of
a uniform distribution with a minimum and maximum values of 0.5 and 0.75, respectively.

Making the appropriate substitution of minimum and maximum values of Ce into the rearranged
equation above results in the following range for the Irrigation Rate, IRr, shown in Table 6 below.

Table 6 - Irrigation Rate

Variable min value max value
Evapotranspiration Rate (m/y) ETr 0.762 0.762
Precipitation Rate (m/y) Pr 0.84 0.84
Runoff Coefficient Cr 0.2 0.2
Evapotranspiration Coefficient Ce 0.75 0.5
Irrigation Rate (m/y) IRr 0.344 0.852

The calculated minimum and maximum IRr values are 0.344 and 0.852 m/y, respectively. A
uniform distribution was assigned for this parameter and as previously mentioned a positive input
correlation to the Well Pumping Rate was assigned based on the guidance in NUREG/CR-6697 (ref.
3.4) and NUREG/CR-6676 (ref. 3.15).
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6.1.19 Well Pumping Rate

NUREG/CR-6697 (ref. 3.4), Attachment C, Section 3.10states that "A site-specific input
distribution for well pumping rate can be determined as the sum of individual water needs." A
uniform distribution was assigned for this parameter with a positive correlation to the Irrigation
Rate. The household use component is calculated from the domestic use in Table 7:

Table 7 - Resident Farmer Water Use

Water Use Component (Family of four) Median Minimum Maximum

Household* (m3/y) 374 374 374

Livestock (m3/y) 76.7 76.7 76.7

Contaminated fraction for Irrigation 1 1 1
f, = 1 (assumes irrigation of the entire area))

Irrigation rate Ir (m/y) 0.598 0.344 0.852

Irrigation water (m 3/y) f, x 1, X 2000 1196 688 1704

Drinking Water (m3/y)** 1.91 1.91 1.91

Total for Family of Four (m3/y) 1649 1141 2157

*EPA recommends (ref 3.18) a Household Water Use for a family of four persons of 272

gallons per day (272 gal/day x 3.79E-3 gal/mi3 x 365.25day/y = 376 m3/y). The
household use is equivalent to 376 m3/y minus the drinking water component of 1.91
m3/y which equals 374 m3/y.

** EPA also recommends for Drinking Water the use of 478 L/y per individual (478
L/y-Ind x 4 Ind x lm 3/1000L = 1.91 m /y).

The well pumping intake rates which use a uniform distribution will be assigned the following3 3

values for the statistical parameters: median = 1649 m /y, minimum = 1141 m /y and maximum =

2157 m3/y.

6.1.20. Unsaturated Zone 1, Thickness

The Golder Associates Report on Groundwater Characterization for Enrico Fermi 1 License
Termination (ref. 3.6) provided data from Groundwater Elevation measurements performed on
11/17/03 through 12/11/06. The groundwater elevation data from 9/22/05 to 12/11/06 wereusedto
establishaverage depth to groundwater since this period had full data sets for the shallow
monitoring wells. The groundwater elevations and the associated:average elevation are listed in.
Table 8.:
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Table 8 - Groundwater Elevations in Shallow Monitoring Wells at EF-1

EF Shallow 9/22/05 2/7/06 6/6/06 12/11/06 Average
MW

EFT-IS 576.93 576.73 577.64 578.5 577.45

EFT-2S 578.46 575.57 578.34 576.75 .577.28

EFT-4S 579.31 582.76 581.07. 580.6 580.94

EFT-5S 580.19 581.69 571.44 580.79 578.53

EFT-6S 577.85 579.23 578.88 578.16 578.53

EFT-7S 579.4 578.11 578.02 578.74, 578.57

EFT-8S 575.12 575.96 575.36 575.48

EFT-8S/D 575.83 574.25 573.92 573.25 574.31

EFT-9S 579.07 578.26 578.82 578.02 578.54

EFT-lOS 570.49 575.29 574.78 574.06 573.66

Avg GW El . 577.3,

The Golder Associates Report also had in Appendix B Borehole and Monitoring Well Construction
Logs for the shallow monitoring wells above. Table 9 lists the ground elevations that were
measured when these wells were constructed.

Table 9 - Ground Elevation for Shallow Monitoring Wells at EF-1

EF Shallow MW Ground Elev

(feet)

EFT-1S 582.20
EFT-2S 583.40
EFT-4S 584.60
EFT-5S 584.20
EFT-6S/D 583.00
EFT-7S 582.30
EFT-8S 583.00
EFT-9S 583.10
EFT-10S 5. 88.50

Avg. Ground Elevation 583.8

Average ground surface elevation = 583.8 feet
Average groundwater elevation = - 577.3 feet

Average Depth to groundwater = 6.5 feet

Thickness of contaminated zone = - 0.5 feet

Unsat. Zone 1 Thickness 6.0 feet
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Converting 6.0 feet to meters by multiplying by 0.3048 equal 1.8 m for the Unsat. Zone
Thickness.

6.2 Results

The results of the RESRAD runs (selected pages) for each of the 25 nuclides are provided in
Attachment .2. As mentioned in section 4, one of the results from the RESRAD software is the Peak
of the Mean Dose, PMDi. The Peak, of the Mean Dose for the average member of the critical group
for the 25 nuclides are listed in the second column of Table 10.

The DCGLs are the concentrations of residual radioactive material that are derived using the
RESRAD pathway analysis to correspond to the dose limit established by DTE for Fermi 1
decommissioning (Section 5.1.5). The single nuclide DCGLjfor the nuclides of concern at DTE
EF-1 can be calculated using the equation below, the 25 mrem/yr Dose Limit, DL TEDE, and the Peak
of the Mean Dose, PMDi, in mrem/yr per pCi/g:

DCGLi = DL TEDE /PMDi.

The single nuclide DCGLs are listed in the third column of Table 10.

Table 10: Soil Peak of the Mean Dose and Single Nuclide DCGLs

Radionuclide Peak of the Mean Dose DCGLi

(file name) (mremn/yr per pCi/g) (pCi/g)

H-3 7.951 E-04 3.144E+04
(MCSUMMARH3 DCGL.REP)

C-14 5.527E-02 4.523E+02

(MCsUMMARSoil DCGL_C 14jwb.REP)

Na-22 4.030E+00 6.203E+00

(MCSUMMARNA22 DCGL.REP)

Mn-54 1.164E+00 2.148E+01

(MCSUMMARMN54 DCGL.REP)

Fe-55 7.311 E-04 3.420E+04

(MCSUMMARFE55 DCGL.REP)

Ni-59 2.298E-03. 1.088E+04

(MCSUMMARNI59 DCGL.REP)

Ni-63 6.291 E-03 3.974E+03

(MCSUMMARNI63 DCGL.REP)

Co-60 4.892E+00 5.11OE+00

(MCSUMMAR_SoilDCGLCo6ojwb.REP)

Sr-90 2.144E+00 1.166E+01

(MCSUMMARSR90 DCGL.REP)
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Radionuclide Peak of the Mean Dose DCGLi

(file name) (mrem/yr per pCi/g) (pCi/g)

Nb-94 2.138E-01 1.169E+02

(MCSUMMARNB94 DCGL.REP)

Tc-99 2.132E-01 1.173E+02

(MCSUMMARTC99 DCGL.REP)

Ag-108m 3.215E+00 7.776E+00

(MCSUMMAR SoilDCGL_Agl08m jwb.REP)

Sb-125 7.276E-01 3.436E+01

(MCSUMMARSB 125 DCGL.REP)

Cs-134 3.022E+00 8.273E+00

(MCSUMMAR Soil DCGL Cs134 jwb.REP)

Cs-137 1.493E+00 1.674E+01

(MCSUMMAR Soil DCGLCCs137 jwb.REP)

Eu-152 2.200E+00 1.136E+01

(MCSUMMAREU 152 DCGL.REP)

Eu-154 2.371 E+O0 1.054E+01

(MCSUMMAREU 154 DCGL.REP)

Eu-155 6.203E-02 4.030E+02

(MCSUMMAREU155 DCGL.REP)

Pu-238 1.587E-01 1.575E+02

(MCSUMMARPU238 DCGL.REP) _

Pu-239 1.762E-01 1.419E+02

(MCSUMMAR_ Soil DCGL Pu239_jwb.REP)

Pu-240 1.761 E-01 1.420E+02

(MCSUMMARPU240 DCGL.REP)

Pu-241 .4.779E-03 5.231 E+03

(MCSUMMARPU24 t DCGL.REP)

Am-241 1.882E-01 1.328E+02
(MCSUMMAR Soil DCGLAm241_jwb.REP)

Cm-242 3.245E-03 7.704E+03

(MCSUMMARSoil DCGLCm242 jwb.REP)

Cm-243 3.225E-01 7.752E+01
(MCSUMMARSoilDCGL Cm243 jwb.REP)
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7 CONCLUSION

This calculation package documents the calculation of the DCGLs for DTE EF-l Decommissioning
Project in Newport, Michigan. The probablalistic module of RESRAD software was used to derive
the single nuclide DCGLs using the parameter values for the resident farmer scenario and site
specific values for the DTE Enrico Fermi site. The calculated single nuclide DCGls for the 25
nuclides rounded to two significant digits are provided in Table 11.

Table 11: Soil DCGL Values by Radionuclide

Soil DCGL Soil DCGL Soil DCGL

Nuclide (pCi/g) Nuclide (pCi/g) Nuclide (pCi/g)

Ag-108m 7.8 Eu-154 11 Pu-238 160

Am-241 130 Eu-155 400 Pu-239 140

C-14 450 Fe-55 34,000 Pu-240 140

Cm-242 7,700 H-3 31,000 Pu-241 5,200

Cm-243 78 Mn-54 21 Sb-125 34

Co-60 5.1 Na-22 6.2 Sr-90 12

Cs-134 8.3 Nb-94 120 Tc-99 120

Cs-137 17 Ni-59 11,000

Eu-152 11 Ni-63 4,000
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Sunmary : EFIAg-108m soil DCGL

File C:\RESRADFAMILY\RESRAD\EF1 SOIL DCGL_AGID0M.RAD

£NGr - 9909

4 tijgC.0
Dose Conversion Factor (and Related) Parameter Summary

Dose Library: FGR 11

Menu I Parameter

A-i DCF's for external ground radiation, (mrem/yr)/(pCi/g)

A-i Ag-108 (Source: FGR 12)

A-i Ag-108m (Source; FGR 12)

B-i Dose conversion factors for inhalation, mrem/pCi:

B-I Ag-108im+D

D-1 Dose conversion factors for ingestion, mrem/pCi:

D-i Ag-108m+D

D-34 Food transfer factors:

D-34 Ag-lD08m+D , plant/soil concentration ratio, dimensionless

D-34 Ag-108m+C , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

D-34 Ag-18m+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

D-5 Bioaccumulation factors, fresh water, L/kg:

D-5 Ag-108m+D , fish

D-5 Ag-108m+D , crustacea and mollusks

Current

value#

1.143E-01

9.640E+00

2.830E-04

7.620E-O6

4.OO0E-03

2.000E-03

6.00CE-03

5.DDDE+00

7.700E+02

Base Parameter

Case
4  

Name

1.143E-01 DCFI( 1)

9.640E+00 DCFI( 2)

2.830E-04 DCF2( 1)

7.620E-06 DCF3( i)

1.500D-01 RTF( 1,1)

3.DODE-03 RTF) 1,2)

2.500E-02 RTF( 1,3)

5.000E+00 BIOFAC( 1

7.700E+02 BIOFAC( 1

,1)

,2)

#For DCFZ(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.

-3 .2W75
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Summary : EFlAg-10m_soil DCGL

File : C:\RESRAD_FAMILY\RESRAD\EF1 SOIL DCGL_AG108M.RAD ~4&-o6q
4v 0Site-Specific Parameter Summary

User

Parameter Input Default

Used by RESRAD

(If different from user input)

Parameter

Name

I I

Area of contaminated zone (m**2)

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

R011

R011
R011

Roll.

Roll

Roll

Roll

Roll

Roll

Times

Times

Times

Times

Times

Times

Times

Times

Times

for

for

for

for

for

for

for

for

for

calculations

calculations

calculations

,calculations

calculations

calculations

calculations

calculations

calculations

(yr)

(yr)
(yr)

(yr)

(yr)

*(yr)

(yr)

(yr)

(yr)

Initial principal radionuclide

Concentration in groundwater

(pCi/g): Ag-la8m

(pCi/L) : Ag-108m

R013

R013

R013
R013

R013

R013
RO13

R013

R013

R013

R013

R013
ROl3

R013

R013
R013

R013

R013
R013

R014

R014

R014

R014

R014

R014

R014

R014

R014
R014

R014

R014

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm**3)

Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

Average annual wind speed (m/sec)

Humidity in air (g/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond (m**2)

Accuracy for water/soil computations

Density.of saturated zone (g/cm**3)

Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yr)

Saturated zone hydraulic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

Well pump intake depth (m below water table)

Model: Nondispersion (ND) or Mass-Balance (MB)

Well pumping rate (m**3/yr)

Number of unsaturated zone strata

7.855E+03

1.524E-01

1.OOOE+02

2;500E+01

l.OOOE+00
1.000E+00

3.OOOE+00
1.000E+01

3.000E+01
I .OOOE+02jI1.000E+02-1

3.000E+02
l.OOOE+031.0002+03

not used

not used

1.000E+00

not used

0.000E+00

not used

not used

1.564E+00

6.000E-04

4.100E-01

6.400E-02 [
5.022E+00

6.320E-01

2.910E+00

not used

6.250E-01

'8.400E-01
5.980E-01

overhead

2.000E-01

2.820E+08

1.000E-03

1.564E+00

4.100E-01

3.460E-01

6.400E-02

5.022E+00

2.000E-03

6.320E-01

1.000E-03

1.000E+01

ND

1.649E+03

1

1.000E+04 I

2.000E+001

1.000E+02

3.000E+01

0.O0OE+00

1.000E+00

3.O00E+00

1.000E01F

3.000E+01

1.000E+02

3.000E+02

1.000E+03

0. 000E+00

0.000E+00

0.000E+00

0.000E+00

0.OOOE+00

1.500E+00

1;ODOE-03

1.500E+00

1.000E-03

4.000E-01

2.000E-01

1.OOOE+01

5.300E+00

2.OOOE+00

8.000E+00

5.OOOE-01

1.000±+00

2.000E-01

overhead

2.000E-01

1.000E+06

1.000E-03

1.500E+00

4.000E-01

2.000E-01

2.000E-01

1.000E+02

2.000E-02

5.300Z+00

1.000E-03

1.000E+01

ND

2.500E+02

I

AREA

THICKO

LCZPAQ
BRDL

TI

ST( 2)

T TC3)

T( 4)

T 5)

T 6)

T( 7)

T( 8)

T(9)

ST(10)

F1 51)

COVER0

DENSCV

VCV

DENSCZ

VCZ
TPCZ

FHCCZ

BCZ

WIND

HUMID

EVAPTR

PRECIP

RI

IDITCH

RUNOFF

WAREA

EPS

DENSAQ
TPSZ

EPSZ

FCSZ

HCSZ

HGWT

BSZ

VWT

DWIBWT

MODEL

UW

NS

LtUI27Y
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EFil_Ag-l08m_soil DCGL

O:\RESRADFAMTLY\RESRAD\EFI SOIL 0CGLAG108M.RAD 0NGvo
Site-Specific Parameter Summary (continued)

Menu I

User

Input Default

Used by RESRAD

(If different from user input)

Parameter

NameParameter

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

zone 1, thickness (m)

zone 1, soil density (g/cm**3)

zone

zone

zone

zone

zone

1,
i,

i,

1,

1,

total porosity

effective porosity

field capacity.

soil-specific b parameter

hydraulic conductivity (m/yr)

R016
R016

R016

R016

R016
R016

R017

R017

R0 17

R0 17

R017

R017

R017

R017

R017

R017

R017

R0 17

RD 17

R017

R0 17

R0!7

R017

RD 17

R017

R017

Distribution-coefficients for Ag-108m

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m+*3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gammea

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS = -1);

1.800E+00

1.564E+00

4.100E-01

3.460E-01

6.400E-02

6.320E-01

5.022E600

8.889E+02

2.160E+02

2.160E+02

0.000E+00

0.-000E+00

8.400E+03

2.330E-05

3.000E+01

5.8ODE-01

3.982E-01

6.571E-01

1.181E-01

1.000E+00

not used

not used

not used

not used

not used

not used

not used

net used

not used

not used

not used

not used

4.000E+00

1.500E+00

4.000E-01

2.oo06E-01
2.000E-01

5.300E+00

1.000E+01

0.000E+00

0.O00E+00

0.000E+00

0.000E+00

0.000E+00

8.400E+03

1.000E-04

3.000E+01

4.000E-01

7.000E-01

5.000E-01

2.500E-01

1.000E+00

5. O0OE+01

7.071E+01

0. 000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.O00E+00

2.248E-03

not used

>0 shows circular AREA.

DCNUCC(
DCNUCU(

DCNUCS(

ALEACH(

SOLUBK(

INHALR

MLINH

ED,

SHF3

SHFI

FIND

FOTD

FS

H4(1)

DENSUZ (1)

TPUZ (1)

EPUZ (1)
FCUJZ (1)

BUZ (1)

HOUZ (1)

1)

1,1)

1)

1)

1)

Outer annular radius (m),

Outer annular radius (m),

Outer annular radius (m),

Outer

Outer

Outer

Outer

Outer

Outer

Outer

Outer

Outer

annular radius

annular radius

annular radius

annular radius

annular radius

annular radius

annular radius

annular radius

annular radius

Cm),

Cm),

Cm),

Cm),

Cm),

Cm),

ring 1:

ring 2:

ring. 3:

ring 4:

ring 5:

ring 6:

ring 7:

ring 8:

ring 9:

ring 10:

ring 11:

ring 12:

RADTSHAPEC 1)

RAD SHAPE) 2)

RADSHAPEC 3)

RADSHAPE) 4)

RAD SHAPEC 5)

HAD SHAPEC 6)

RAD SHAPE) 7)

HAD SHAPEC 8)

RADSHAPEC 9)

RADSHAPE(10)

RAD_SHAPE(1l)

RADSHAPE(12)
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EF1_Ag-108m-soil DCGL

C:\RESRADFAMILY\RESRAD\EFI SOIL DCGL AG108M.RAD

Site-Specific Parameter Surmary (continued) tVO 0

Menu

RO17R017

R017
R017

R017

R017

R017

R017

R017

R017

R017

R018

R018

R018
Role

R018

R018

R018
Roll

R018
Roll

R018

Role

Role

Role

R018

R018

R019

R019

R019

Roln

ROI9

R019

R019

R019

R019

R019

R019

R019B

R019B

R19B

R19B

R19B

R19B

R~lS

Parameter

Fractions of

Ring 1

Ring 2

Ring 3

annular areas within AREA:

Ring 4

Ring 5

Ring. 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring. 11

Ring 12

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr)

Contamination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

Contamination fraction of irrigation water

Contamination fraction of aquatic food

Contamination fraction of plant food

Contamination fraction of meat

Contamination fraction of milk

Livestock fodder intake for meat (kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat (L/day)

Livestock water intake for milk (L/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)

Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground water

Household water fraction from ground water

Livestock water fraction from ground water

Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/m**2)

Wet weight crop yield for Leafy (kg/m**2)

Wet weight crop yield for Fodder (kg/m**2)

Growing Season for Non-Leafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder (years)

no

no

no

no

no

no

no

no

no

no

no
no

1.

2.

2.

6.

2.

9.

1.

4.

1.

5.

1.

S.

4.

1.

2.

1.

no

2.

6.

5.
6.

5.

4.

1.

2.

1.

nc

1.

1.

5.

2.

i.

2.

1.

8.

User

Input Default

t.used 1.000E+00

t used 2.732E-01

t used 0.000E+00

)t used 0.000E+00

)t used. 0.000E+00

)t used 0o000E+00

>t used 0.000E+00

t used 0.000+E00

)tused 0.000E+00

ot used 0.000E+00

o.used 0.000E+00

t used 0.000E+00

120E++02 1.600E+02

140E+01 1.400E+01

330E+02 9.200E+01

510E+01 6.3008+01

060E+01 5.400E+00

000E-01 9.000E-01

826E+01 3.650E+01

785E+02 5.100E+02

000E+00 1.000E+00

t used 1.000E+00

000E+00 1.000E+00

000E+00 1.008E+00

000E+00 5.000E-01

000E+00 -1

000E+00 1-1

000E+00 1-1

710E+01 6.8008+01

320E+01 5.500E+01

000E+01 5.000E+01

000E+01 1.6000+02

0008-01 5.000E-01

000E-04 1.000E-04

500E-01 1.50oE-01

150E+00 9.000E-01

000E+00 1.000E+00

t used 1.000E+00

000E+00 1.000E+00

000E+00 1.000E+00

6008-01 7.000E-01

889,+00 1.500E+00

887E+00 1.100E+00

460E-01 1.700E-01

230E-01 2.500E-01

200E-02 8.000E-02

Used by RESRAD.

(If different from user input)

FRACA 1()

FRACA) 2)

FRACA) 3)

FRACA( 4)

FRACA 5)

FRACA( 6)

FRACA 7)

FRACA 8)

FRACA 9)

FRACA (10)

FRACA (11)

FRACA (12)

DIET(1)

DIET (2)

DIET(3)

DIET (4)

DIET (5)

DIET (6)

SOIL

DWI

FDW

FHHW

FLW

FIRW

FR9

FPLANT

FMEAT

FMILK

LFI5

LFI6

LWI5

LWI6

LST

MLFD

DM

DROOT

FGWOW

FGWHH

FGWLW

FGWIR

YV(1)

YV (2)

YV (3)

TE (1)

TE (2)

TE (3)

Parameter

Name

" 1 ý.,5
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Summary SEF1_Ag-lOm_soil DCGL

File : C:\RESPADFAMILY\RESRAD\EF1 SOIL DCGL_AG108M.RAD

Site-Specific Parameter Sumnary (continued) Ae 0

User

Parameter Input Default

Used by RESRAD I Parameter

(If different from user input). Name

I I I

R19B
R19B

R19B

R19B

R19B

R19B

R19B

R19B

RI19B

R19B

C14

C14

C14

C14

C14

C14

C14

C!4

C14

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

Translocatioo Factor for Non-Leafy

Translocatio Factor for- Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leafy.

Dry Foliar Interception Fraction for Leafy

Dry Foliar Interception Fraction for Fodder

Wet Foliar Interception Fraction for Non-Leafy

Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder

Weathering Removal Constant for Vegetation

C-12 concentration in water (g/cm**3)

C-12 concentration in contaminated soil (4/g)

Fraction of vegetation carbon from soil

Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (m)

C-14 evasion flux rate from soil (1/sec)

C-12 evasion flux rate from soil (1/sec)

Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed

Storage times of contaminated foodstuffs (days):

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mollusks

Well water

Surface water

Livestock fodder

Thickness of building foundation (m)

Bulk density of building foundation (g/cm**3)

Total porosity of the cover material

Total porosity of the building foundation

Volumetric water content of the cover material

Volumetric water content of the foundation

Diffusion coefficient for radon gas (m/sec):

in cover material

in foundation material

in contaminated zone soil

Radon vertical dimension of mixing (m)

Average building air exchange rate (1/hr)

Height of the building (room) (m)

Building interior area factor

Building depth below ground surface (m)

Emanating power of Rn-222 gas

Emanating power of Rn-220 gas

Number of graphical time points

1.0'
1.0'
1.00

3.50
3.5'

3.5'

3.5'

6.7i

3.5,

1.8(

not

not

not

not

not

not

not

not

not

1.41

1.00

1.00

2.00

7.00

7.00

1.01

1.00

4.50

not

not

not

not

not

not

not

not

not

not

not

not

not

not

not

not

02E-01" 1.000E-01

00E+00 1.000E+00

02E+00 1.000E+00

00E-01 2.500E-01

O00-01 2.500E-01

0OE-01 2.500E-01

0OE-01 2.500E-01

0OE-01 2.500E-01

0OE-01 2.500E-01

00E+01 2.000E+01

used 2.000E-05

used 3.000E-02

used 2.000E-02

used 9.800E-01

used 3.000E-01

used 7.000E-07

used 1.000E-10

used 8.000E-01

used 2.000E-01

02E+01 1.400E+01

00E+00j 1.000E+00

00E+00 1.000E+00

00E+01 2.000E+01

0E+0O0 7.000E+00

00E+00 7.000E+00

00E+00 1.000E+00

00E+00 1.000E+00

0E+01 4.500E+01

used 1.500E-01

used 2.400E+00

used 4.0002-01

used 1.000E-01

used 5.0002-02

used 3.000E-02

used 2.000E-06

used 3.000E-07

used 2.000E-06

used 2.000E+00

used 5.000E-01

used 2.500E+00

used 0.0002+00

used 1-1.000E+00

used 2.500E-01

used 1.500E-01

32

TIV (2)

TIV (3)
RDRY ( I.
RORY (2i

RDRY (3:
RWET (Ii

RWVET ( 2

RWET (3,

WLAM

C12WTR

C12CZ

CSOIL

CAIR

DMC

EVSN

REVSN

AVFG4

AVFG5

'STOR T

STOR T

STOR T

STOR T

STOR T

STORT

STOR T

STOR T

STORT

FLOOR1

DENSFL

TPCV

TPFL

PH20CV

PH20FL

DIFCV

DIFFL

DIFCZ

REXG
H Pp.

FAI

DMFL

EMANA (I]
MEANA (

NPTS

)
)
)
)
)
)

(l)

(2)

(3)

(4)

(5)
(6)

(7)

(B)

C 9)

'-I

.2 72
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Summary EFIAg-108msoil DCGL

File C:\RESRAD FAMILY\RESRAD\EFI SOIL DCGL AG108M.RAD

Site-Specific Parameter Summary (continued) 0-

User I Used by RESRAD Parameter

I Input I Default I (If different from user input) I NameMenu I Parameter

i i I I I
TITLI Maximum number of integration points for dose I 17 I LYMAX

TITL j Maximum number of integration points for risk 1 KYMAX

Summary of Pathway Selections

Pathway User Selection

1 -- external gasmma active

2 -- inhalation (w/o. radon) active

3 -- plant, ingestion active

4 -- meat ingestion active

5 milk ingestion active

6 -- aquatic foods active

7 -- drinking water active

6 -- soil ingestion active

,9 -- radon suppressed

Find peak pathway doses active
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Probabilistic results summary : SFl_AC-10Smasoil DCGL

File : C:\RESRADFAMILY\RESRAD\EF1 SOIL DCGL AGl08M.RAD

Table of Contents

Part VI: Uncertainty Analysis

Rev

RESRAD Uncertainty Analysis Results

Probabilistic Input ..................................

Total Dose ..........................................

Total Risk ..........................................

Dose vs Pathway:

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Ground External ...................

Inhalation (w/o Radon) ............

Radon (Water Ind.) ................

Plant (Water Ind.) ................

Meat (Water Ind.) ................

Milk (Water Ind.) ................

Soil Ingestion ....................

Water Ingestion ...................

Fish Ingestion .....................

Radon (Water Dep.) ................

Plant (Water Dep.) ................

Meat (Water Dep.) ................

Milk (Water Dep.) ................

2

3

4

5
•6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

Cumulative Probability Sumnary ......................

Summary of dose at graphical times, reptition 1 .....

Peak of the mean dose at graphical times .............

Correlation and Regression coefficients (if any) .....

9o~227•
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Probabilistic results summary : EF1IAg-108msoil DCGL

File : C:\RESRAD_FAMILY\RESRAD\EF1 SOIL DCGLAG108M.RAD

Probabilistic Input

Number of Sample Runs: 2000

6N6 -C0Y
lew D

Number Name

1

2

3

4

5

6

7.

8

9
10

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

DCACTU1(1)

DCACTS(1)

DENSCZ

TPCZ

BCZ

DENSAQ

TPS Z

BSZ

DENSUZ(1)

TPUZ (1)

BUZS(1)
EPSZ

EPuS (1)
SHF3

BRTF(47, 1)

BRTF(47,2)

BRTF(47,3)

5810(47,1)

MLINH

DROOT

DM

YV(1)

WLAM

RWET (2)

RCCZ

EVAPTR

RI

HCSZ

DWIBWT

Uw

HCUZ (1)

Distribution

TRUNCATED LOGNORMAL-N

TRUNCATED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

TRUNCATED NORMAL

UNIFORM

TRUNCATED LOGNORMAL-N

TRUNCATED LOGNORMAL-N

TRUNCATED LOGNORMAL-N

LOGNORMAL-N

CONTINUOUS LINEA.

UNIFORM

TRIANGULAR

TRUNCATED LOGNORMAL-N

TRIANGULAR

TRIANGULAR

BOUNDED LOGNORMAL-N

UNIFORM

UNIFORM

BOUNDED LOGNORMAL-N

TRIANGULAR

UNIFORM

BOUNDED LOGNORMAL-N

Parameters

5.38 2.1

5.38 2.1

1.5635 .2385

.41 .0899

.632 .282

1.5635 .2385

.41 .0899

.632 .282

1.5835 .2385

.41 .0899

.632 .282

.346 .0915

.346 .0915

.15 .95

-5.52 .9

-6.21 .7

-5.12 .7

1.6 1.1

8 0

.3 4

0 *.15

.56 .48

5.1 18

.06 .67

5.022 1.33

.5 .75

.344 .852

5.022 1.33

6 10

1141 2157

5.022 1.33

.001

.001

.827

.1322

.786

.827

.1322

.786

.827

.1322

.786

.0629

.0629

.999

.999

2.3

.6878

4.5

2.3

.6878

4.5

2.3

.6878

4.5

.628

.628

001 .999

.001 .999

.001 .999

0 .000008 .0151 .000016 .1365 .0000o

.6

.001

84

.95

2.49

2.49

30

.999

9250

9250

2.49 9250

*kb 4 275 .1
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Probabilistic results summary : EFIAg-108m soil DCGL

File : C:\RESRADFAMILY\RESRAD\EF1 SOIL DCGL_AG108M.RAD

Pek of the mean dose. (averaged over observations) at graphical times k6v
Repetition Time of peak mean dose Peak mean dose

Years mrem/yr

1 0.OOOE+00 3.215E+00

It q. 27s-
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EFikAm-241_soil DCGL

C:\RESRADF.AMILY\RESRAD\USERFILES\EFI SOIL DCGLGAM241.RAD

Table of Contents

b~l& oy
g40

Part 1: Mixture Sums and Single Radionuclide Guidelines

Dose Conversion Factor (and Related) Parameter Summary ...

Site-Specific Parameter Summary ...........................

Summary of Pathway Selections ...........................

Contaminated Zone and Total Dose'Summary .................

Total Dose Components

Time = 0.000E+00 ....................................

Time = 1.000E+00 . ....................................

Time = 3.000E+00 ....................................

Time = 1.000E+01 ....................................

Time = 3.000E+01 ....................................

Time = 1.000E+02 ....................................

Time = 3.000E+02 ....................................

Time = 1.000E+03 ....................................

Dose/Source Ratios Summed Over All Pathways ..............

Single Radionuclide Soil Guidelines .......................

Dose Per Nuclide Summed Over All Pathways ................

Soil Concentration Per Nuclide ...........................

2

4

8

9

10

I1

12

13

14

15

16

17

18

18

19

19
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Summary

File

Version 6.4 T% Limit = 30 days 09/04/2008 10:36 Page 2

SEFIAm-241_soil DCGL

C:\RESRADFAMILY\RESRAD\USERFILES\EF1 SOIL DCGLAM24L.RAD

RcuoDose Conversion Factor (and Related) Parameter Summary

Dose Library: Am241 DCGL Plus FGR 11

I ICurrent

Menu I Parameter I Value#

Base Parameter

Case*, Name

A-i

A-i

A-I

A-i

A-I

A-I

A-I

A-I

A-I

A-I

A-i

.A-I

A-I

A-I

B-i

B-i

B-i

B-I

B-I

DCF's for external ground r

Ac-225 (Source: FGR 12)

Am-241 (Source: FGR 12)

At-217 (Source: FGR 12)

Bi-213 (Source: FGR 12)

Fr-221 (Source: FGR 12)

Np-237 (Source: FGR 12)

Pa-233 (Source: FGR 12)

Pb-209 (Source: FGR 12)

Po-213 (Source: FGR 12)

Ra-225 (Source: FGR 12)

Th-229 (Source: FGR 12)

Tl-209 (Source: FGR 12)

U-233 (Source: FGR 12)

Dose conversion factors for

Am-241

Np-237+D

Th-229+D

U-233

adiation, (mrem/yr) /(pCi/g)

inhalation, mrem/pCi:

Dose conversion factors for ingestion, mrem/pCi:

Am-241

Np-237+D

Th-229+D

u-233

6.371E-02

4.372E-02

1.773E-03

7.660E-01

1.536E-01

7.790E-02

1.020E+00

7.734E-04

0.000E+00

I.i02E-02

3.213E-01

1.293E+01

1.397E-03

4.440E-01

5.400E-01

2.169E+00

1.350E-01

3.640E-03

4.444E-03

4.027E-03

2.890E-04

1.827E-03

5.000E-05

2.000E-06

2.000E-02

1.000E-03

5.000E-06

1.000E-03

1.000E-04

5.000E-06

2.500E-03
3.400E-04

6.000E-04

3.000E+01

1.0001E+03

3.000E+01

4.000E+02

6.371r-02 DCFI(

4.372E-02 DCF1(

1.773E-03 DCFI(

7.660E-01 DCFl(

1.536E-01 DCFI(

7.790E-02 DCFI(

1.020E+00 DCFI1(

7.734E-04 DCFI(

0.000E+00 DCF1(

1.102E-02 DCFl( i1

3.213E-01 DCFI1( I

1.293E+01 IDCFl( i1

1.397E-03 DCF1( 1)

4.440E-01 DCF2(

5.400E-01 DCF2(

2.150E+00 DCF2(

1.350E-01 DCF2(

3.640E-03 DCF3(

4.440E-03 OCF3(

3.530E-03 DCF3(

2.890E-04 DCF3(

1.000E-03 RTF( 1,

5.000E-05 RTF( 1,

2.000E-06 RTF( I,

2.000E-02 IRTF( 2,

1.000E-03 RTF( 2,

5.000E-06 RTF( 2,

1.000E-03 RTF( 3,

1.000E-04 RTF( 3,

5.000E-06 RTF( 3,

2.500E-03 RTF( 4,

3.400E-04 RTF( 4,

6.000E-04 RITF( 4,

3.000E+01 BIOFAC(

1.000E+03 BIOFAC(

3.000E+01 BIOFAC(

4.000E+02 BIOFAC(

1)

2)

3)

4)

5)

6)

7)

3)

9)

0)

I)

2)

3)

1 )

2)

3)

4)

1)

2)

3)

4)

Food transfer factors:

0-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

0-34

0-34

D-34

D-34

Am-241

Am-241

Am-241

Np-237+D

Np-237+D

Np-237+D

Th-229+D

Th-229+D

Th-229+D

U-233

U-233

u-233

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCii/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

,1)
2)

,3)

,1)

,2)

,3)

,I)

,2)

,3)

,1)

,2)

,3)

Bioaccumulation factors, fresh water, L/kg:

Am-241 , fish

Aae-241 , crustacea and mollusks

Np-237+D , fish

Np-237+D t crustacea and mollusks

1,1)

1,2)

2,1)

2,2)

.27-5
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Summary : SF1Am-241_soil DCGL

File C:\RESRAD_IFAMILY\RESRAD\USERFILES\EF1 SOIL DCGL_AM241.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: Am24l DCGL Plus FGR 11

14v 0

Current

v valuea

Base Parameter

Case* NameMenu j - Parameter

III

D-5 j Th-229+D , fish 1.000E+02 1.000E+02 BIOFAC( 3,1)

D-5 Th-229+D , crustacea and mollusks I 5.000E+02 5.000E+02 BIDFAC( 3,2)

D-5 I I
D-5 U-233 ,'fish 1.000E+01 1.000E+01 BIOFAC( 4,1)

D-5-I U-233 , crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC( 4,2)

#For DCFl(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions.

1! 12 75
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sumary : SF1_Am-241_soil DCGL

File : C:\RESRAD FAMILY\RESRAD\USERFILES\EF1 SOIL DCGLAM241.RAD

Site-Specific Parameter Summsary

I User Used by RESRAD Parameter

Menu Parameter Input Default (If different from user input) I Name

R01o Area of contaminated zone (m**2) 7.855E+03 1.000E+04 AREA

R011 Thickness of contaminated zone (m) 1.524E-01 2.000E+00 -- THICK0

R011 Length parallel to aquifer flow (m) 1.000E+02 1.000E+02 --- LCZPAQ

R011 Basic radiation dose limit (mrem/yr) 2.500E+01 3.000E+01 --- BRDL

R011 Time since placement of material (yr) 0,0006+00 O.000E+00 --- TI

R011 Times for calculations Cyr) 1. 00E+00 1.0 0E+00 - -T(2)

R011 Times for calculations Cyr) 3.000E+00 3.000E+00 -- T( 3)

R011 Times for calculations (yr) 1.00IEt01 1.000E+01 (-- T64)

R011 Times for calculations (yr) 3.000E+01 3.000E+01 (--- T5)

R011 Times for calculations (yr) 1.000Z+02 1.000E+02 jT( 6)

R011 Times for calculations (yr) 3.000E+02 3.000E+02 f-T( 7)

R011 Times for calculations (yr) 1.000E+03 1.000E+03 -- T( 8)

R011 Times for calculations (yr) not used 0.000E+00 -- 6T( 9)

R011 Times for calculations (yr) not used 6.000E+00 T(--- 10)

R012 Initial principal radionuclide (pCi/g): Am-241 1.000E+00 0.000E+00 --- Sil1)

R012 Concentration in groundwater (pCi/L): Am-241 not used 0.000E+00 --- 1Wi)

R013 Cover depth (m) 0.000E+00 0.000E+00 --- L COVERO

R013 Density of cover material (g/cm**3) not used 1.500E+00 --- DENSCV

R013 Cover depth erosion rate (m/yr) not used 1.000E-03 --- VCV

R013 Density of contaminated zone (g/cm**3) 1.564E+00 1.500E+00 --- DENSCZ

R013 Contaminated zone erosion rate (m/yr) 6.000E-04 1.000E-03 VCZ

R013 Contaminated zone total porosity 4.100E-01 4.000E-01 -TPCZ

R013 Contaminated zone field capacity 6.400E-02 2.000E-01 --- FCCZ

R013 Contaminated zone hydraulic conductivity (m/yr) 5.022E+00 1.000E+01 --- HCCZ

R013 contaminated zone b parameter 6.320E-01 5.300E+00 --- BCZ

R013 Average annual wind speed (m/sec) 2.910E+00 2.0006+00 WIND

R013 Humidity in air (glm**3) not used 8.000E+00 ..... HUMID

R013 Evapotranspiration coefficient 6.250E-01 5.000E-01 --- EVAPTR

R013 Precipitation (m/yr) 8.400E-01 1.000E+00 -- PRECIP

R013 Irrigation (m/yr) 5.980E-01 2.000E-01 --- RI

R013 Irrigation mode overhead overhead --- IDITCH

R013 I Runoff coefficient 2.000E-01 2.000E-01 --- RUNOFF

R013 Watershed area for nearby stream or pond (m**2) 2.820E+08 1.000E+06 --- WAREA

R0"3 Accuracy for water/soil computations 1.000E-03 1.000E-03 --- EPS

R014 Density of saturated zone (g/cm**3) 1.564E+00 1.500E+00 F--- DENSAQ

R014 Saturated zone total porosity 4.100E-01 4.0006-01- TPSZ

,R014 Saturated zone effective porosity 3.460E-01 2.000E-01 --- EPSZ

R014 Saturated zone field capacity 6.400E-02 2.000E-01 --- FCSZ
R014 Saturated zone hydraulic conductivity (m/yr) 5.022E+00 1.000E+02 --- HCSZ

R014 Saturated zone hydraulic gradient 2.000E-03 2.O00E-02 --- HGWT

R014 Saturated zone b parameter 6.320E-01 5.300E+00 --- BSZ

R014 Water table drop rate (m/yr) 1.000E-03 1.000E-03 F-F VWT

R014 Well pump intake depth (m below water table) 1.000E+01 1.000E+01 F--"DWIBWT
R014 I Model: Nondispersion (ND) or Mass-Balance (MB) ND ND -F-FMODEL

R014 F Well pumping rate (m**3/yr) 1.649E+03 2.500E+02 ---- UW

R015 F Number of unsaturated zone strata 1-1FNS

t 42.75-
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Summary : EF1_Am-241_soil DCGL

File :C:\P.ESRADFAMILY\RESRAD\USERFILES\EF1 SOIL DCGL_AM241.RAD pj ( -0 0
Site-Specific Parameter Summary (continued)

User

InputMenu I Parameter

i i i

R015

R015

RP015

ROIS

RO015R0 15

P.015
R015

R016

R016

R016

R016

R016
R016

R016

R016

R016

R016

R016

RP016

R016
P.016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R017

R017

R017

R017

R017

R017

R017

R017

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

zone 1, thickness (m)

zone 1, soil density (g/cm**3)

zone 1, total porosity

zone 1, effective porosity

zone 1, field capacity

zone 1, soil-specific b parameter

zone 1, hydraulic conductivity (m/yr)

Distribution coefficients for Am-241

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm*3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Np-237

Contaminated zone (cm•*3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Th-229

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for dauchter U-233

Contaniinated zone (cm**3/g)

Unsaturated zone 1 (cm*3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m*)3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction-of time spent outdoors (on site)

Shape factor flag, external gamma

1.800E+00

1.564E+00

4.100E-01

3.460E-01

6.400E-02

6.320E-01

5.022E+00

1.445E+03

1.445F+03

1.445E+03

0.0005+00

0.000E+00

1.700E+01

1.706E+01

1.700E+01

0.OOOE+00

O.O00E+00

5.884E+03

5.884E+03

5.884E+03

0.000E+00

0.000E+00

1.260E+02

1.260E+02

1.260E+02

0. OOE+00

0. 000E+00

8.400E+03

2.330E-05

3.000E+01

5.8005-01

3.982E-01

6.571E-01

1.1815-01

1. 00 0+00

I -
I -
I -

I.

Default

4.000E+00.

1.500E+00 1

4.000E-01

2.000E-01

2.000E-01

5.300E+00

1.000E+01

2.000E+01

2.000E+0!

2.000E+Ol

0.000E+00

0.000E+00

-1.OOOE+00

1-.000E+00

-1.000E+00

0.0005+00

0.000E+00

6.000E+04

6.000E+04

6.000E+04

0.000E+00

0.O00E+00

5.000E+01

5.000E+01

5.000E+01

0.000E+00

0.000E+00

8.400E+03

1.000E-0,4

3.000E+01I

4.000E-01

7.000E-01

5.000E-01

2.500E-01

1.000E+00

Used by RESPuAD

(if dif-ferent from user inp

1.383E-03

not used

1.165E-01

not used

3.397E-04

not used

1.584E-02

not used

>0 shows circular AREA.

ut)

DCNUCCC

DCNUCU(

DCNUCS(

ALEACH(

SOLUBK(

1)

1)

1)

1)

Parameter

N ame

H(l)

DENSUZ(1)

TPUZ(1)

EPUZ(1)

FCUZ(1)

BUZ(1)

HCUZ (1)

DCNUCC( 2)

DCNUCU ( 2,1)

DCNUCS( 2)

ALEACH) 2)

SOLUBK( 2)

DCNUCC(

DCNUCU(

DCNUCS(

ALEACH(

SOLUBK(

3)

3,1)

3)

3)

3)

DCNUCC( 4)

DCNUCU( 4,1)

DCNUCS( 4)

ALEACH( 4)

SCLUBK( 4)

:NNALR

MLINH

ED

SHF3

SHFI

FIND

FOTD

FS

27 15
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Summary SEF1_Am-241_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\EFI SOIL DCGLAM241.RAD E6-ooy
Site-Specific Parameter Summary (continued)'

Parameter

+

User

Input Default

Used by RESRAD

(If different from user input)

-I-

Parameter

Name

Radii of shape factor array (used if FS = -1):

R017

R017

R017

R017

R017

R017

R017

R017

R017

lR017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

RD 17

R017

R017

R017

R018

R018

R018

R018

R018

R018

R018

R018

R018

R018

Role

R018

RD18

R018

RD18

RD18

Outer annular

Outer annular

Cuter.annular

Cuter annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

(m), ring

(m) ring

(m) ring

(m) ring

(m) ring

(m) ring

(m) ring

(m) ring

(m) ring

(m) ring

(m) ring

(m) ring

1:

2:

3:

4:,

5:

6:

7:
8:

9:

10:

11:

12:

Fractions of annular areas within AREA:

Ring I

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring II

Ring 12

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood Consumption (kg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr)

Contamination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

Contamination ftraction of irrigation water

not used

not used

not used

not-used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

1.120E+02

2.140E+01

2.330E+02

6.510E+01

2.060E+01

9.000E-01

1.826E+01

4.785E+02

1.000E+00

not used

1.000E+00

1.000E+00

I.000E+00

1.000E+00

i.oo0E+oo

1.000E+00

2.710E+01

6.320E+01

5.000E+01

6.000E+01

5.000E-01

5. 000E+01

7.071E+01

0.000E+00

0.0Q0E+O0

0. 000E+00

0. 000E+00

0. 000E+00

0. 000E+00

0. 000E+00

0.000E+00

0.000E400

1.000E+00

2.732E-01

0.000E+00

0.000E+00

0.OOOE+00
o. 000E+00
0. 00E+O0

0.000E+00

0.00DE+00

0.000E+00
O, 00005+00

I0,000E+00

1.600E+62

1.400E+01

9.200E+01

6.300E+01

5.400E+00

9.000E-OI

3.650E+01

5.100E+02

1.000E+00

1.00OE+00

1. 000E+00

1.000E+00

5.000E-01
1-1
1-1

6.800E+01

.5.500E+01

5.000E+01

1.600E+02

5.000E-01

RADSHAPE) 1)

RADSHAPE) 2)

RADSHAPE) 3)

RADSHAPE) 4)

RADSHAPE) 5)

RADSHAPE) 6)

RAD SHAPE) 7)

PADSHAPE) 8)

RADSHAPE) 9)

HADSHAPE(10)

RAD_SHAPE (Ii)

RADSHAPE(12)

FRACA) 1)

FRACA 2)

FRACA) 3)

FRACA 4)

FRACA 5)

FRACA) 6)

FRACA 7)

FRACA 8)

FRACA 9).

FRACA (D0)

FRACA (1i)

FRACA (12)

DIET (l)

DIET(2)

DIET(3)

DIET (4)

DIET(5)

DIET(6)

SOIL

DWI

FDW

FHHW

FLW

FIRW

FR9

FPLANT

FMEAT -

FMILK

LFI5

LFI6

LWE5

LWIG.

LSI

Contamination

Contamination

Contamination

Contamination

fraction of aquatic food

fraction of plant food

traction of meat

fraction of milk

Livestock fodder intake for meat .(kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat (L/day)

Livestock water intake for milk (L/day)

Livestock soil intake (kg/day)
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Sunmary : EFI Am-241 soil DCGL

File : C:\RESRAD_FAMILY\RESRAD\USERFIL6S\EFl SOIL DCGLAM241.RAD £N4 -oo

Site-Specific Parameter Summary (continued)

I User Used by RESRAD Parameter

Menu Parameter Input Default (If different from user input) Name

R019 Mass loading for foliar deposition (g/m**3) 4.000E-04 1.000E-04 -MLFD

R019 Depth of soil mixing layer (m) I 1.499E-01 1.500E-01 j-DM
R019 Depth of roots (m) j 1.225E+00 9.000E-01 jEDRCOT
R019 Drinking water fraction from ground water 1.000E+00 1.000E+00 --. FGWDW

R019 Household water fraction from ground water [ not used 1.000E+00 --- FGWHH4

R019 Livestock water fraction from ground water 1.000E+00 1.000E+00 --- FGWLW

R019 Irrigation fraction from ground water 1.000E+00 1.OOOE+00 --- FGWIR

R19B Wet weight crop yield for Non-Leafy (kg/m**2) 5.600E-01 7.000-E01 --- YV(1)

R19B Wet weight.crop yield for Leafy (kg/ml*2) 2.889E+00 1.500E+00 --- YV(2)

R19B Wet weight crop yield for Fodder (kg/m**2) 1.887E+00 1.100E+00 --- YV(3)

R19B Growing Season for Non-Leafy (years) 2.460E-01 1.700E-01 -TE(l)

R19B Growing Season for, Leafy . (years) 1.230E-01 2,500E-01 --- TE(2)

R19B Growing Season for Fodder (years) 8.200E-02 8.000E-02 --- TE(3)

R19B Translocation Factor for Non-Leafy j 1.000E-01 1.000E-01 --- TEV(1)

R19B Translocation Factor for Leafy 1.000E+00 1.000E+00 TIV(2)

R19B6 Translocation Factor for Fodder 1.000E+00 1.000E+00 TIV(3)

R19I Dry Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01 --- RDRY(l)

R19B Dry Foliar Interception Fraction for Leafy 3.500E-01 2.500E-01 --- RDRY(2)

R19B Dry Foliar Interception Fraction for Fodder 3.5006-01 2.500E-01 --- RDRY(3)

R19B Wet Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-Cl --- RWET(!)

R19B Wet Foliar Interception Fraction for Leafy 6.700E-01 2.500E-01 --- RWET(2)

R19B Wet Foliar Interception Fraction for Fodder 3.500E-01 2.500E-01 RE--- j T(3)

R19B Weathering'Removal Constant for Vegetation 1.800E+01 2.000E+01 WLAM

C14 C-12 concentration in water (g/cm**3) not used 2.000E-05 --- C12WTR

C14 C-12 concentration in contaminated soil (g/g) not used I 3.000E-02,1 --- C12CZ

C14 Fraction of vegetation carbon from soil not used 2.000E-02 -.. CSOIL

C14 Fraction of vegetation carbon from air not used 9.800E-01 --- CAIR

C14 C-14 evasion layer thickness in soil (m) not used 3.000E-01 --- DMC

C14 C-14 evasion flux rate from soil (1/sec) not used 7.000E-07 --- .VSN

C14 C-12 evasion flux rate from soil (1/sec) not used 1.000E-10 --- REVSN

C14 Fraction of grain in beef cattle feed not used I.000E-01.1 ' --- AVFG4

C14 Fraction of grain in milk cow feed not used 2.000E-01 --- AVFGS

STOR Storage times of contaminated foodstuffs (days):

STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 . STOR T(1)

STOR Leafy vegetables * 1.000E+00 1.000E+00 --- STOR T(2)

STOR Milk 1.000E+00 1.000E+00. STORT(3)

STOR Meat and poultry 2.000E+01 2.000E+01 --- STORT(4)

STOR Fish 7.000E+00 7.000E+00 --- STOR T(5)

STOR Crustacea and mollusks. 7.000E+00 7.000E+00 --- STORT(6)

STOR Well water 1.000E+00 1.0006+00 --- STORT(7)

STOR Surface water 1.000E+00 1.000E+00 --- STORT(8)

STOR Livestock fodder 4.500E+01 4.500+01 -- STORPT(9)

R021 Thickness of building foundation (mi) not used 1.500E-01 --- FLOOR!

R021 Bulk density of building foundation (g/cm**3) not used 2.400E+00 J-DENSFL
R021 Total porosity of the cover material not used I 4.000E-01 --- TPCV

R021 Total porosity of the building foundation not used j 1.000E701 --- TPFL

tq1 r
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Probabilistic results summary : EfI Am-241 soil DCGL

File: C:\RESRADFAMILY\RESRAD\USERFILES\EF1 SOIL DCGLAM241.RAD
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Probabilistic results summary : EFi.Am-241_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\EFI SOIL DCGLA.M241.RAD

Probabilistic Input

E G-OKy

Number of Sample Runs: 2000

Number Name Distribution Parameters

1

2

3

4

5

6
17

8

9

10

21

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38
39

40

41

42

43

44

45.•

46•

47

48

DCACTUI(0)

DCACTS(0)

DENSCZ

TPCZ

BCZ

DENSAQ

TPSZ

BSZ

DENSUZ(1)

TPUZ(1)

BUZ(1)

EPSZ

EPUZ(1).

SF3

BRTF(47,1)

BRTF(47,2)

BRTF(47,3)

BB3IG (47, 1)

MLINH

YV(1)

WLAM

RWET (2)

HCCZ

EVAPTR

RI

HCSZ

DWIBWT

ow

HCUZ (1)

DCACTC (I)

DCACTUI(1)

DCACTS(1)

BRTF(95,2)

BRTF(95,3)

BBIO(95,1)

BRTF(93,1)

BRTF(93,2)

8RTF(93,3)

BBIO (93,1)

DCACTC(2)

DCACTUI(2)

DCACTS(2)

BRTF(90,1)

BRTF(90,2)

BRTF(90,3)

BBIO(90,1).

DCACTC(3)

DCACTUI(3)

TRUNCATED LOGNORMAL-N 5.38

TRUNCATED LOGNORMAL-N 5.38

BOUNDED NORMAL 1.5635

BOUNDED NORMAL .41

BOUNDED LOGNORMAL-N .632

BOUNDED NORMAL 1.5635

BOUNDED NORMAL .41

BOUNDED LOGNORMAL-N .632

BOUNDED NORMAL 1.5835

BOUNDED NORMAL ' .41

BOUNDED LOGNOBMAL-N .632

'BOUNDED NORMAL .346

TRUNCATED NORMAL .346

UNIFORM .15

TRUNCATED LOGNORMAL-N -5.52

TRUNCATED LOGNORMAL-N -6.21

TRUNCATED LOGNOPMAL-N -5.12

LOGNORMAL-N . 1.6

CONTINUOUS LINEAR 8

TRUNCATED LOGNORMAL-N .56

TRIANGULAR 5.1

TRIANGULAR .06

BOUNDED LOGNORMAL-N 5.022

UNIFORM .5

UNIFORM .344

BOUNDED LOGNOINAL-N 5.022

TRIANGULAR 6

UNIFORM 1141

BOUNDED LOGNORMAL-N 5.022

TRUNCATED LOGNORMAL-N 7.28

TRUNCATED LOGNORMAL-N 7.28

TRUNCATED LOGNORNAL-N 7.28

TRUNCATED LOGNOP.MAL-N -9.9

TRUNCATED LOGNORMAL-N -13.12

LOGNORMAL-N 3.4

TRUNCATED LOGNORIAL-N -3.91

TRUNCATED LOGNORMAL-N -6.91

TRUNCATED LOGNORMAL-N -11.51

LOGNORMAL-N . 3.4

.TRUNCATED LOGNORMAL-N 2.84

TRUNCATED LOGNORMAL-N 2.84

TRUNCATED LOGNORMAL-N 2.84

TRUNCATED LOGNORMAL-N -6.91

TRUNCATED LOGNORMAL-N -9.21

TRUNCATED LOGNORMAL-N -12.21

LOGNORMAL-N 4.6

TRUNCATED LOGNORMAL-N 8.68

TRUNCATED LOGNORMAL-N 8.68

2.1

2.1
.2385

.0899

.282

.2385

.0899

.282

.2385

.0899

.282

.0915

0915

.95

.9

.7

.7

1.1

0

.48

18

.67

1.33

.75

.852

1.33

10

2157

1.33

3.15

3.15

3.15

.2

.7

1.i1

.9

.7

.7

1.1

2.25

2.25

2.25

.9

1

.9

1.1

3.62

3.62

.001

.001

.827

.1322

.786

.827

.1322

.786

.827

.1322

.786,

.0629

.0629

.999

.999

2.3

,6878

4.5

2.3

.6878

4.5

2.3

.6878

4.5

.628

.628

.001 .999

.001 .999

.001 .999,

0

.001

84

.95

2.49

2.49

30

2.49

.001

.001

.001

.001

.001

.000008

.999

.0151 .000016 .1365 .0000"

9250

9250

9250

.999

.999

.999
.999

.999

.001 .999

.001 .999

.001 .999

.001

.001

.001

.001
.ooi

.001

.001

.001

.001

.999

.999

.999

.999

.999

.999

.999

.999

tL-1 2%
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Probabilistic results summary : EFIkn-241_soil DCGL

File :-C:\RESRADFAMILY\RESRAD\OSERFILES\EFI SOIL DCGLAM241.RAD

Peak of the mean dose (averaged over observations) at graphical times

Repetition Time of peak mean dose Peak mean dose

Years mrem/yr

1 0.OOOE+00 1.882E-01

EN& -00T
Rev

ia7-1 .27•
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File

Version 6.4 T;1 Limit = 30 days 09/10/2008 17:25 Page 2

EFI DCGL_soilC-14_jwb

C:\RESRAD_FA'MILY\RESRAD\USERFIIES\CI4_DCGLIJB\EF1 SOIL DCGLC-14_JWB.RAD

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: FGR 11

OOY
0. d '0

Menu I Parameter

DCF's for external ground radiation, (mrem/yr)/(pCi/g)

C-14 (Source: FGR 12)

Dose conversion factors for inhalation, mrem/pCi:

C-14 (Class: ORGANIC)

C-14 (Class: C02)

B-I

B-I

B-I

D-34

D-34

D-34

D-34

Dose conversion factors for ingestion, mrem/pCi:

C-14

Food transfer factors:

C-14 , plant/soil concentration ratio, dimensionless

C-14 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

C-14 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Current

Value#

1.345E-05

2.0905-06

2.350z-08

2.090E-06

5.500E+00

3.100E-02

1.200E-02

5.000E+04

9.100E+03

Base Parameter

Case* Name

1.345E-05 DCFI( 1)

2.090E-06 DCF2( 1)

2.350E-0B C14GInhDCF

2.090E-06 DCF3( 1)

5.500E+00 RTF( 1,I)

3.100E-02 RTF( 1,2)

1.200E-02 RTF( 1,3)

5.000,E+04 BIOFAC( 1

9.100E+03 BIOFAC( 1

Bioaccumulation factors, fresh water, L/kg:

C-14 , fish

C-14 , crustacea and mollusks

,1)
,2)

#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions.

.1ý 1.276-
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Summary : 1FI DCGL-soilC-14_jwb

File : C:\RESRAD FAMILY\RESRAD\USERFILES\CI4_DCGL JWB\EFl SOIL CCGL_C-14_JWB.RAD 046 -60~
Site-Specific Parameter Summary

Menu

Roll

RollR011

Roll
R011

Roll

Roll
R011

R011R011

R011

R011

R011

R011

R012

R0 12

R012

R013

R013

R0 13

R013

R013

R013

RO 13

R013

R013Roll

R013

R013

R013

R013

R013

R013

R013

R014

R03.4

R014

R014

R014

R014

R014

R014

R014

R014

R014

R015

Parameter

Area of contaminated zone (mn**2)

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Initial principal radionuclide (pCi/g): C-14

Concentration in groundwater (pCi/L): C-14

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm**3)

Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

Average annual wind speed (m/sec)

Humidity in air (g/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond (m**2)

Accuracy for water/soil computations

Density of saturated zone (g/cm**3)

Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yr)

Saturated zone hydraulic gradient

Saturated sone b parameter

Water table drop rate (m/yr)

Well pump intake depth (m below water table)

Model: Nondispersion (ND) or Mass-Balance (MB)

Well pumping rate (m**3/yr)

Number of unsaturated zone strata

.1

-I

User

Input Default

7.855E+03 i.000E+04

1.524Z-01 2.000E+00

1.000E+02 1.000E+02

2.500E+01 3.000E+01

0.000E+00 0.000E+00

1.000E+00 1.000E+00

3.000E+00 3.000E+00

1.000E+01 1.000E+01

3.000E+01 3.000E+01

1.000E+02 1.000E+02

3.0001E02 3.000E+02

1.000E+03 1.000E+03

not used 0.000E+00

not used 0. 000E+00

1.000E+00 0.000E+00

not used 0.000E+00

0. 000+00 0.000E+00

not used 1.500E+00

not used 1.000E-03

1.564E100 I1.500E+00
6.000E-04 1.000E-03

4.100E-01 4.000E-01

6.400E-02 2.000E-01

5.022E+00 1.00O0+OIL

6.320E-01 5.300E+00

2.910Z+00 2.000E+00

not used 8.000E+00

6.250E-01 5.000E-01

8.400E-01 1.000E+00

5.980E-01 2.000E-01

overhead overhead

2.000E-01 2.000E-01

2.820E+08 1.000E+06

1.000E-03 1.000E-03

1.564E+00 1.500E+00

4.100E-01 4.000E-01

3.460E-01 2.000E-01

6.4001-02 2.000E-01

5.022E+00 1.000E+02

2.000E-03 2.000E-02

6.320E-01 5.300E+00

1.000E-03 1.000Z-03

1.000E+01 L 1.0001+01

ND I2ND
1.6491+03 2.500E+02

1 I 1

Used by RESRAD

(If different from user input)

Parame

Name

AREA

THICKO

LCZPAQ

BRDL

TI

T( 2)

T( 3)

T( 4)

T( 5)

T( 6)

T( 7)

T( 8)

T( 9)

T(10)

W 5(11)

COVERO

DENSCV

VCV

DENSCZ

VCZ

TPCZ

FCCZ

HCCZ
BCZ

WIND

HUMID

EVAPTR

PRECIP

RI

IDITCH

RUNOFF

WAREA

EPS

DENSAQ
ITPSZ

EPSZ

FCSZ

HCSZ

HGWT-

BSZ

VWT

DWIBWT

MODEL

UW

NS

ter

I 1. :75
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EFI DCGL_soilC-14_jwb

C:\RESHAD FAMI4Th\RESRAD\USERFILES\014_DCGLJWB\EFI SOIL DCGLC-14_-JB.RAD

Site-Specific Parameter Summary (continued)

£NX -os0

Menu

R015

R0 15

Rn 5

RO15

R015

R016

ROTS

R016

R016

R016

RO16

R017

R017

R017

P017

R017

ROTS7

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017P017

.Parameter

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

zone 1, thickness (m)

zone 1, soil density (g/cm**3)

zone 1, total porosity

zone 1, effective porosity

zone 1, field capacity

zone 1, soil-specific b parameter

Unsat. zone 1; hydraulic conductivity (m/yr)

Distribution coefficients for C-14

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cmk*3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS = -1):

0I

4.

3.

0

6.

S

9,

1.

i.

0.

0.

8.

2.

3.

5.

2.

6.
i.

1.

User

Input

.800E+00

.564E+00
.100Z-0i

.460E-01

400Er02

.320E-01

.022E+00

.579E+01

.100E+01

.100E+0O

.000E+00

.OOOE+00

.400E+03

.330E-05

,000E+O1

8OOSE-0

.730E-01

.571E-01

ISlE-0!

.OOOE+00

,Default

4.OOOE+00

1.500E+00

4. 000E-01

2.000E-01

2.OOOE-01

5.300E+00

1.OOOE+01

0.OOOE+00

0.000E+00
0. 000F+00
0.0OE-+00

0.OOOE+00

8.400E+03

1.OOOE-04

3.OOOE+01

4.000E-01

7.OOOE-01

5.OOOE-01

2.500E-01

1.000E+00

H(1)

DENSUZ(1)

TPUZ (1)

EPUZ (1)

FCOZ (1)

BUZ (1)

HCUZ (1)

Used by RESRAD

(If different from user input)

Parameter

Name

2.08 3E-02

not used

DCNUCC(

DCNUCU(

DCNUCS(

ALEACH(

SOLUBK(

1)

1,1)

1)

1)

1)

Outer

Outer

Outer

Outer

Outer

Outer

Outer

annular

annular

annular

annular

annular

annular

annular

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

Cm),
Cm),

Cm),

(m),

Cm),

Cm),

Cm),

Cm),

(m),

Cm),

Cm),

(m),

ring 1:

ring 2:

ring 3:

ring 4:

ring 5:

ring 6:

ring 7:

ring 8:

ring 9:

ring 10:

ring 11:

ring 12:

not

not

not

not

not

not

not

not

not

not

not

not

used

used

used

used

used

used

used

used

used

used

used

used

5. 000E+01

7.071E+01

0 . 000E+00

0 . 000E+00

0 . 000E+00

0 . 000E+00

0 . 000E+00

0 . 000E+00

0. 0005+00

0 . 000E+00

0 . 000E+00

O. 000Z+00

>0 shows circular AREA.

INHALR

MLINH

ED

SHF3

SHFI

FIND

FOTD

FS

RADSHAPEC 1)

RADSHAPEC 2)

RADSHAPE. 3),

PADSHAPE) 4)

PAD SHAPE( 5)

PADSHAPE) 6)

FAD SHAPEC 7)

PADSHAPEC 8)

HADSHAPEC 9)

FADSHAPE (10)

PADSHAPE(11)

RAD SHAPE(12)

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular
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Site-Specific Parameter Summary (continued)

I User Used by RESRAD Parameter

Menu Parameter Input I Default (If different from user input) Name

R017 Fractions of annular areas within AREA: I
R017 Ring 1 not used 1.000E+00 --- FRACA( 1)

R017 Ring 2 not used 2.732E-01 --- FRACA( 2)

R017 Ring 3 not used 0.000E+00 --- FRACA( 3)

R017l1 Ring 4 not used I 0.000E+00 --- FRACA( 4)

R017 Ring 5 not used 0.000E+00 --- FRACA( 5)

Rol7 Ring 6 not used 0.000E+00 --- FRACA( 6)

R017 Ring 7 not used 0.000E+00 --- FRACA( 7)

R017 Ring 8 not used 0.000E+00 --- FRACA( 9)

R017 Ring 9 not used 0.000E+00 --- FRACA( 9)

R017 Ring 10 not used 0.000E+00 --- FRACA(10)

R017 Ring 11 not used 0.000E+00 --- FRACA(11)-

R017 Ring 12 not used 0.000E+00 --- FRACA(12)

R018 Fruits, vegetables and grain consumption (kg/yr) 1.120E+02 1.600E+02 --- DIET(1)

R018 Leafy vegetable consumption (kg/yr) 2.140E+01 1.400E+01 --- DIST(2)

R018 Milk consumption (L/yr) 2.330E+02 9.200E+01 --- DIET(3)

R018 Meat and poultry consumption (kg/yr) 6.520E+01 6.300E+01 --- DIET(4)

R018 Fish consumption (kg/yr) 2.060E+01 5.400E+00 --- DIET(5)

R018 Other seafood consumption (kg/yr) 9.000E-01 9.000E-01 --- DIET(6)

R018 Soil ingestion rate (g/yr) 1.826E+01 3.6506+01 -- SOIL

R018 Drinking water intake (L/yr) 4,785E+02 5.100E+02 --- DWI

R018 Contamination fraction of drinking water 1.000E+00 1.000E+00 --- FDW

R018 Contamination fraction of household water not used 1.000E+00 --- FHW

R018 Contamination fraction of livestock water 1.000Z+00 1.0006+00 FLW

R018 Contamination fraction of irrigation water 1.000E+00 1.000E+00 --- FIRW

R018 Contamination fraction of aquatic food 1.000E+00 5.000E-01 -- jFRf9

R018 Contamination fraction of plant food 1.000E+00 -1 --- FPLANT

R018 Contamination fraction of meat 1.000E+00 -I --- FMEAT

R018 Contamination fraction of milk I1.O00E+00 -1 --- FMILK

R019 Livestock fodder intake for meat (kg/day) 2.710E+01 6,800E+01 --- [LFI5

R019 Livestock fodder intake for milk (kg/day) 6.320E+01 5.500E+01 --- LFI6

R019 Livestock water intake for meat (L/day) 5.000E+01 F 5.000+E01 --- LWI5

R019 Livestock water intake for milk (L/day) 6.000E+01 1.600E+02 --- LWI6

R019 Livestock soil intake (kg/day) 5.000E-01F 5.000E-01 --- LSI

R019 Mass loading for foliar deposition (g/m**3) 4.000E-04 1.000E-04 --- MLFD

R019 Depth of soil mixing layer (m) 1.500E-01 1.500E-01 F..- DM

R019 Depth of roots (m) 1.225E+00 9.000E-01 --- DROOT

R019 Drinking water fraction from ground water 1.000E+00 1.000E+00 --- FGWDW

R019 Household water fraction from ground water not used 1.000E+00 --- F HH

R019 Livestock water fraction from ground water 1.000E+00 1.000Z+00 F-F FGWLW

R019 Irrigation fraction from ground water 1.000E+00 F1.00E+00 --- FGWIR

R19B Wet weight crop yield for'Non-Leafy (kg/m**2) 5.600E-01 7.000-0l F--- YV(1)

R19B Wet weight crop yield for Leafy (kg/m**2) 2.889E+00 1.5006+00 --- YV(2)

R19B Wet weight crop yield for. Fodder (kg/m*r2) 1.887E+00 1.100E+00 --- YV(3)

R19B Growing Season for Non-Leafy (years) 2.460E-01 1.700E-01 --- TE(1)

R19B Growing Season for Leafy (years) F1.230E-01 2.500E-01 F-F TE(2)

R19B Growing Season for Fodder (years) 8.200E-02 8.000E-02 --- TE(3)
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Site-Specific Parameter Summary (continued)

Menu

R19B

R19B

R19B

RI1B

R19B

R19B

RI9B

R19B

R19B

R19B

C14

C14

C14

C14

C14

C14

C14

C14

C14

STOR

STOP

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

3021

R021

R021

R021

R021

R021

TITL

± Parameter

i

Translocation Factor for Non-Leafy

Translocation Factor for Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leafy

Dry Foliar Interception'Fraction for Leafy

Dry Foliar Interception Fraction for Fodder

Wet Foliar Interception Fraction for Non-Leafy

Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder.

Weathering Removal Constant for Vegetation

C-12 concentration in water (g/cm**3)

C-12 concentration in contaminated soil (g/g)

Fraction of vegetation carbon from soil

Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil Wm)

C-14 evasion flux rate from soil (i/sec)

C-12 evasion flux rate from soil (1/sec)

Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed

Storage times of contaminated foodstuffs (days):

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mollusks

Well water

Surface water

Livestock fodder

Thickness of building foundation (m)

Bulk density of building foundation *(g/cm**3)

Total porosity of the cover material

Total porosity of the building foundation

Volumetric water content of the cover material

Volumetric water content of the foundation

Diffusion coefficient for radon gas Cm/sec):

in cover material

in foundation material

in contaminated zone soil

Radon vertical dimension of mixing (m)

Average building air exchange rate (1/hr)

Height of the building (room) (m)

Building interior area factor

Building depth below ground surface (m)

Emanating power of Rn-222 gas

Emanating power of Rn-220 gas

Number of graphical time points

User

Input Default

1.000E-01 1.000E-01

1.0003+00 1.000E+00

1.000E+00 1.OOOE+00

3.500E-01 2.500E-01

3.500E-01 2.500E-01

3.500E-01 2.500E-01

3.500E-01 2.500E-01

6.700E-01 2.500E-01

3.500E-01 2.500E-01

1.800E+01 2.003E+01

2.000E-05 2,000E-05.

3.000E-02 3.000E-02

2.000E-02 2.000E-02

9.800E-01 9.800E-01

4.267E-01 3.000E-01
7,000E-07 OO.00E-07

l.0ooE-I 1.0oooE-10

8.000E-01 8.000E-01

2.OOOE-01 2.000E-01

1.400E+01 1.400E+01

1.000E+00 F1.000E+00
1.000E+00 1.OOOE+00

2.000E+01 2.000E+01

7.OO0E+00 7.000E+00

7.500-E00 7.000E+00

1.000E+00 1.000E+00

1.000E+00 1.000E+00

4.500E+01 4.500E+01

not used 1.500E-01

not used 2.400E+00

not used 4.000E-01

not used 1.000E-01

not used 5.OOOE-02

not used 3.0003-02

not used F 2.000E-06

not used I 3.000E-07

not used I 2.000E-06

not used I 2.000E+00

not used 5.000E-01

not used 2.500E+00

not used 0.000E+00

not used 1-1.000E+00

not used 2.500E-01

not used 1.500E-01

32

Used by RESRAD

(If different from user input)

TIV (1)

TIV (2)

TIV(31

RDRY (1)

RDRY (2)

RDRY (3)

RWET (1)

RWET (2)

RWET (3)

WLAM

C12WTR

C12CZ

CSOIL

CAIR

DMC

Parameter.

Name

AVFG4

AVFG5

STORT

STORPTi

STORT

STOR T

STOR T

ISTOR T

ISTOR-J
STORPT

STOR-T

FLOORI

DENSFL

TPCV

TPFL

PH20CV

PH2OFL

DIFCV

DIFFL

DIFCZ

HMIX

REXN
HRM

FAI

DMFL

EMANA]

EMANA (

NPTS

1)

(2)

(3)
(4)

(5)

(6)

(7)
(8)

(9)

(~)

C)

~A 127•
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Summary : FF1 DCGL_soilC-14_jwb

File : C:\RESRADFAMILY\RESRAD\USERFILES\C14_DCGLJWB\EFI SOIL DCGLC-14_JWB.RAD

Site-Specific Parameter Summary (continued)

CAI -0 0 ý
AeeV 0

Menu Parameter

User

Input
I Used by RESPAD Parae

Default I (If different from user input) MNa

hater

ie

TITL Maximum number of integration points for dose 17 LYMAX

TITL Maximum number of integration points for risk I --- J'KYMAX

Summary of Pathway Selections

Pathway User Selection

1 -- external gamma active

2 -- inhalation (w/o radon)l active

3 -- plant ingestion active

4 -- meat ingestion active

5 -- milk ingestion active

6 -- aquatic foods active

7 -- drinking water active

8 -- soil ingestion active

9 -- radon suppressed

Find peak pathway doses active

3011.276
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Summary : EFI DCGL=soilC-14_jwb

File : C:\RESRADFAMILY\RESRAD\USERF:LES\C14 ODCGLJWB\EF1 SOIL DCGLC-14_JWB.RAD
Et'W-m80

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g

Area:

Thickness:

Cover Depth:

7855.06 square meters

.0.15 meters

0.00 meters

C-14 1.000E+00

Total Dose TDOSE(t), mrem/yr

Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years) : 0.000E+00 1.OOOE+00 3.00 0E+00 1.OOOE+01 3.000E+01 1.000E+02 3.000v+02 .1.000E+03

TDOSE(t) : 5.532E-02 1.370E-10 7.158Z-30 0.000E+00 0.000E+00 I237E-07 1.190E-07 0.000E+00

M(t): 2.213E-03. 5.482E-12 2.863F-31 0.000E+00 0.000E+00 4.949E-09 4.761Z-09 0.000E+00

Maximum TODSE(t) : 5.532E-02 mrem/yr at t = 0.000E+00 years



RESRAD, Version 6.4 Ti Limit = 30 days 09/10/2008 17:25 Page 2

Probabilistic results summary : EFI DCGL_soil C-14_jwb

File : C:\RESRAD_FA.ILY\RESRAD\USERFILES\C14_DCGLJWB\EF! SOIL CCGL_C-14_JWB.PAD

Probabilistic Input

Number of Sample Runs: 2000

,Rev 04

Number Name Distribution Parameters

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

DENSCZ

TPCZ

BCZ

DENSAQ

TPSZ

BSZ

DENSUZ (1)

TPUZ (1)

BUZ (1)

EPSZ

EPUZ(1)

SHF3

MLINH

SHF1

DM

WLAM

RWET (2)

YV (1)

EVAPTR

DWIBWT

Uw

RI

OCCZ

HCS Z

HCUZ (1)

BRTF(6,1)

BRTF(6,2)

BRTF(6,3)

BBIO(6, 1)

DCACTUI(1)

DCACTS (1).

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

TRUNCATED NORMAL

UNIFORM

CONTINUOUS LINEAR

BOUNDED LOGNORMAL-N

TRIANGULAR

TRIANGULAR

TRIANGULAR

TRUNCATED LOGNORMAL-N

UNIFORM

TRIANGULAR

UNIFORM

UNIFORM

BOUNDED LOGNORMAL-N

BOUNDED LOGNORMAL-N

BOUNDED LOGNORMAL-N

TRUNCATED LOGNORMAL-N

TRUNCATED LOGNORMAL-N

TRUNCATED LOGNORMAL-N

LOGNORMAL-N

TRUNCATED LOGNORMAL-N

TRUNCATED LOGNORMAL-N

1.5635

.41

.632

1.5635

.41

.632

1.5635

.41

.632

.346

.346

.15

8

-1.3

0

5.1

.06

.56

.5

6

1141

.344

5.022

5.022

5.02

-. 36

-. 347

-4.4

10.8

2.4

2.4

.2385

.0899

.282

.2385

.0899

.282

.2385

. 0899

.282

.0915

.0915

.95

0

.59

.15

18

.67

.48

.75

10

2157

.852

1.33

1.33

1.33

.9
1

.9

1.1

3.22

3.22

.827

.1322

.786

.827

.1322

.786

.827

.1322

.786

.0629

.0629

0

.044

.6

84

.95

.001

2.3

.6878

4.5

2.3

.6878

4.5

2.3

.6878

4.5

.629

.628

.000008

1

.0151 .000016 .1365 .0000,

.999

30

2.49

2.49

2.'49

.001

.001

.001

9250

9250

9250

.999

.999

.999

.001 .999

.001 .999



RESRAD, Version 6.4 TD Limit = 30 days 09/10/2008 17:25 Page 20

Probabilistic results summary : EFI DCGL_soilC-14_jwb

File : C:\RESRAD-FAMILY\RESRAD\USERFILES\CI4_DCGLJWB\EF1 SOIL DCGLC-14_JWB.RAD

Peak of the mean dose (averaged over observations) at graphical times

Repetition Time of peak mean dose Peak mean dose

Years mrem/yr

1 0.000E+00 5.527E-02

£gG- oo9

31 ?5
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Summary : EFICo6Osoil DCGL -.

File C:\RESRADFAMILY\RESRAD\EF1 SOIL DCGLC060.RAD

Table of Contents
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Summary EFICo60_soil DCGL

File : C:\RESRAD_FAMILY\RESRAD\EF1 SOIL DCGLCO60.RAD 001

Dose Conversion Factor (and Related) Parameter Summary

Dose Library: FGR 11

Current

Value#

Base Parameter

Case* j NameParameter

A-I DCF's for external ground radiation, (mrem/yr)/)pCi/g)

A-i Co-60 (Source: FGR 12)

S-I

B-1

D-I

D-1

D-34

D-34

D-34

D-34

Dose conversion factors for inhalation, mrem/pCi:

Co-60

Dose conversion factors for ingestion, mrem/pci:

Co-60

Food transfer factors:

Co-60 , plant/soil concentration ratio, dimensionless

Co-60 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

Co-60 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

1.622E+01

2.190E-04

2.690F-05

8.000-02

2.0 00-02

2.000E-03

3.000E+02

2.000E+02

I.l.1.22E+01 DCFl(. 1)

I.
2.190E-04 DCF2( 1)

2.690E-05 DCF3( I).

8.000E-02 RTF( 1,I)

2.00sE-02 RTIF 1,2)

2.D00E-03 RTF) 1,3)

3.000E+02 BIOFAC( 1,1)

2.000E+02 BIOFAC( 1,2)

Bioaccumulation factors, fresh water, L/kg:

Co-60 , fish

Co-60 , crustacea and mollusks

#For DCF(xxx) only, factors are for infinite depth & area. See
*Base Case means Default.Lib w/o Associate Nuclide contributions.

ETFG table in Ground Pathway of Detailed Report.

3G('1 27'5-
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Summary : SF1_Co6Csoil DC01

File : C:\RESPAD FAMILY\RESRAD\EF1 SOIL DCGL_C060.RAD

Site-Specific Parameter Summary

User I Used by RESRAD Parameter

Menu Parameter Input Default (If different from user input) Name

R011 Area of contaminated zone (m**2) 7.855E+03 1.000E+04 --- A

R011 Thickness of contaminated zone (m) 1.524E-01 2.000E+00 [ --- THICKO

R011 Length parallel to aquifer flow (in) 1.000E+02 1.000E+02 --- LCZPAQ

R011 Basic radiation dose limit (mrem/yr) 2.500E+01 3.0O0E+01 - --- BRDL

R011 Time since placement of material (yr) 0.000E+00 0.000E+00 --- TI

R011 Times for calculations (yr) 1.000T+00 I 1.000E+00 1 --- T( 2)

R011 Times for calculations (yr) 3.000E+00 3.000E+00 --- T( 3)

R011 Times for calculations (yr) 1.000E+01 1.000E+01 (--- T4)

R011 Times for calculations (yr) 3.000E+01 [ 3.000E+01 - T5)

R011 Times for calculations (yr) 1.000E+02 1.000E+02 --- T(6)

R011 Times for calculations (yr) 3.000E+02 3.000E+02 --- T( 7)

R011 Times for calculations (yr) 1.000E+03 1.000E+03 --- T( 8)

R011 Times for calculations' (yr) not used 0.OOOE+00 --- T( 9)

R011 Times for calculations (yr) not used 0.000E+00 T(10)

R012 Initial principal radionuclide (pCi/g): Co-60 1.000E+00 0.000E+00 --- SIm1)

R012 Concentration in groundwater (pCi/L): Co-60 not used 0.000E+00 --- 1)WI)

R013 Cover depth (m) 0.000E+00 0.000E+00 I--- CVER0

R013 Density of cover material (g/cm**3) not used 1.500E+00 DENSCV

R013 Cover depth erosion tate (m/yr) not used 1.000E-03 --- VCV

R013 Density of contaminated zone (g/cm**3) 1.564E+00 1.500E+00 --- DENSCZ

R013 Contaminated zone erosion rate (m/yr) 6.000E-04 1.000E-03 --- VCZ

R013 Contaminated zone total porosity 4.100E-01 4.000E-01 --- TPCZ

R013 Contaminated zone field capacity 6.400E-02 2.000E-01 --- FCCZ

R013 Contaminated zone hydraulic conductivity (m/yr) 5.022E+00 1.000E+01 --- HCCZ

R013 Contaminated zone b parameter 6.3201-01 5.300E+00 --- BCZ 5.

R013 Average annual wind speed (m/sec) 2.910E+00 2.000E+00 --- WIND

R013 Humidity in air (g/m**3) not used 8.000E+00 --- HUMID

R013 Evapotranspiration coefficient 6.250i-0'F 5.000E-01 --- EVAPTR

R013 Precipitation (m/yr) 8.400E-01 1.000E+00 -- PRECIP

R013 Irrigation (m/yr) 5.980E-01 2.000E-01 --- RI

R013 Irrigation mode overhead overhead --- IDITCH

R013 Runoff coefficient 2.000E-01 2.000E-01 --- RUNOFF

R013 Watershed area for nearby stream or pond (m**2) 2.820E+08 1.000E+06 --- WAREA

R013 Accuracy for water/soil computations 1.000E-03 1.000E-03 --- FPS

R014 Density of saturated zone (g/cm**3) 1.564E+00 1.500E+00 --- DENSAQ

R014 Saturated zone total porosity 4.100E-01 4.OOOE-01 .... TPSZ

R014 Saturated zone effective porosity .3.460E-01 2.000E-01 --- 2EPSZ

R014 Saturated zone field capacity 6.400E-02 2.000E-01 --- FCSZ

R014 Saturated zone hydraulic conductivity (m/yr) 5.022E+00 1.000E+02 --- HCSZ

R014 Saturated zone hydraulic gradient 2.000E-G3 2.000E:02 F-- HGWT

R014 Saturated zone b parameter 6.320E-01 5.300E+00 --- BSZ

R014 Water table drop rate (m/yr) 1.000E-03 1.000E-03 -- F VWT

R014 well pump intake depth (m below water table) 1.000E+01 1.000E+01 --- DWIBWT

R014 Model: Nondispersion (ND) or Mass-Balance (MB) ND ND --- MODEL

R014 Well pumping rate (m**3/yr) 1.649E+03 2.500E+02 --- UW

R015 Number of unsaturated zone strata NS
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EFICo60_soil DCGL

C:\RESRAD_FAMILY\RESRAD\EF1 SOIL DCGL C060.RAD rAVW
Site-Specific Parameter Summary (continued)

Menu

R~SI

R015
RO15

R015

R015

R015

R015

R015

Parameter

Unsat.

Unsat.

Unsat.

Unsat.

zone

zone

zone

zone

1,

1,

1,

I,

thickness (m)

soil density (g/cm**3)

total porosity

effective porosity

H-
1

4

3

6

6

5

User

Input

.800E+00

.564E+00

.100E-01

.460E-01

.400E-02

.320E-01

.022E+00

Default

4.OOOE+00

1.500E+00

4OGOE-01

2.000E-01

2.000E-01

5.300E+00

1.000E+01

Used by RESRAD

(If different from user input)

H (1)

DENSUZ (1)

TPUZ (1)

EPUZ (l)

FCUZ (l)

BUZ (1)

HCUZ (1)

Parameter

Name

Unsat. zone 1, field capacity

Unsat. zone 1, soil-specific b parameter

Unsat. zone 1, hydraulic conductivity (m/yr)

Distribution coefficients for Co-60

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS = -1):

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

1.290E+03

2. 350E+02

2.350E+02

O.000E+00

O.000E+00

8.400E+03

2.330E-05

3. 000E+01

5.800E-01

3. 982E-01

6.571E-01

1.181E-Ol

1.000E+00

1.000E+03

1. OOE+03

1. 000E+03

0 . 000E+00

o.OO0E+00

8.400E+03

1.000E-04

3. 000E+01

4.000E-01

7.000E-01

5. 000E-01

2.500E-01

1.000E+00

5.000E+01

7.071E+01

0. 000E+00

0 . 000E+00

0. 000E+00

O . 00OE+00

0 . 000E+00

0 . 000E+00

0 . 000E+00

0 . 006E+00

0 . 000E+00

0. 000E+00

1.550E-03

not used

>0 shows circular AREA.

DCNUCC

DCNUCU

DCNUCS

ALEACH(

SOLUBK(

INHALR

MLINH

ED

SHF3

SHFI

FIND

FOTD

FS

1)

1,1)

1)

1)

1)

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer

Outer

Outer

Outer

Outer

Outer

Outer

annular

annular

annular

annular

annular

annular

annular

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

(m),

(W)

(W)

(W)

(W)

(W)

(W)

(i)

(i)

(W)
(in),

(i),

ring

ring

ring

ring

ring

ring

ring

ring

ring

ring

ring

ring

I:

2:

3:

4:

5:

6:

7:

8:

9:

10:

11:

12:

not

not

not

not

not

not

not

not

not

not

not

not

used

us ed

used

used

used

used

used

used

used

used

used

used

RAD SHAPE( 1)'

RAD SHAPE) 2)

RADSHAPE) 3),

RAD SHAPE) 4)

RAD SHAPE) 5)

RAU SHAPE( 6)

RADSHAPE) 7)

RADSHAPE) 8)

RADSHAPE) 9)

RADSHAPE(10)

RAD_SHAPE(1l)

RADSHAPE(12)

3Sq 2 7-
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SEF1 Co6Osoil DCGL

C:\RESRADFAMILY\RESRAD\EF1 SOIL DCGL_CO60.RAD ciA- Voo
Site-Snecific Parameter Summary (continued)

Menu I Parameter

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

Re18

R018

Ro 18

R018

R018

R018

R018

R018

RO18

R018
RD018

R018

R018

RO18

R018

R018

R019

R019

R019

R019

R019

R019

R019

R019

R019

R019

R019

R019

Fractions

Ring 1

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

of annular areas within AREA:

Fruits, vegetable~s and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr)

Contamination fraction of drinking water

Contamination fraction of household water

Ccntardination

Contamination

Contamination

Contamination

Contamination

Contamination

fraction of livestock water

fraction

fraction

fraction

fraction

fraction

of irrigation water

of aquatic food

of plant food

of meat

of milk

n0

no

n0

n<

no

no

no

n0

no

no
no

no

1

2

2

6

2

9

1

4

1

n

1

1

1

1

1

2
6.

6.

5

4

1

2
1

0o

1

1

5

2

1

1

8

User

Input Default

ot used 1.000E+00

ot used 2.732E-01

ot used 0.000E+00

ft used 0.000E+00

ft used 0.000E+00

ot used 0.0006+00

ot used 0.000E+00

ft used 0.0006+00

ot used 0.0O0E+00

at used 0.000E+00

ct used 0.000E+00

ot used 0.000E+00

.120E+02 1.600E+02

.140E+01 1.400E+01

.330E+02 9.200E+01

.510E+01 6.300E+01

.060E+01 5.400E+00

.000E-01 9.000E-01

.826E+01 3.650E+01

.785E+02 5.100E+02

.000E+00 1.000E+00

ot used 1.000E+00

.000+00 1.000E+00

.000E+00 1.000E+00

.000E+00 5.000E-01

.000E+00 1-1

.000E+00 -1

.000E+00 -1

.710E+01 6.800E+01

.320E+01 5.500E+01

.000E+01 5.006E+01

.000E+01 1.600E+02

.800E-01 5.000E-01

.800E-04 1.000E-04

.500E-01 1.500E-01

.1506+00 9.000E-01

.000E+00 1.000E+00

ot used 1.000E+00

.000E+00 1.000E+00

.000E+00 1.000E+00

.600E-01 7.000E-01

.889E+00 1.500E+00

.8876+00 1.100E+00

.460E-01 1.700E-01

.2306-01 2.500E-01

.200F-02 8.000E-02

FRACA) 1)

FRACA 2)

FRACA 3)

FRACA[ 4)

FRACA 5)

FRACA 6)

FRACA 7)

FRACA 8)

FRACA 9)

FRACA (10)

FRACA (11)

FPACA (12)

DIET (1)

DIET (2)

DIET (3)

DIET (4)

DIET (5)

DIET (6)

SOIL

DWI

FDW

FHHW

FLW

FIRW

FR9

FPLANT

FMEAT

FMILK

LFI5

LFI6

LWI 5

LW16

LSI

MLFO

DM

DROOT

FGWDW

FGWRH
FGWLW

FGWIR

YV (1)

YV(2)

YV (3)

TE (1)

TE (2)

TE (3)

Used by RESRAD

(If different from user input)

Parameter

Name

Livestock fodder intake for meat (kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat (L/day)

Livestock water intake for milk (L/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)

Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground water

Household water fraction from ground water

Livestock water fraction from ground water

Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/m**2)

Wet weight crop yield for Leafy (kg/m**2)

Wet weight crop yield for Fodder (kg/m**2)

Growing Season-for Non-Leafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder (years)

27-$
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Summary : EFlCo6O_soil DCGL

File : C:\RESRADFAMILY\RESRAD\EFl SOIL DCGLCO60.RAD

Site-Specific Parameter Summary (continued) i"

User Used by RESRAD Parameter

Menu Parameter Input Default (If different from user input) Name

RI9B Translocation Factor for Non-Leafy 1.000E-01 t.O00E-01 --- [ TIV(1)

R19B Translocation Factor for Leafy 1.OOOE+00 1.OOOE+00 - TIV(2)

R19B Translocation Factor for Fodder 1.000E+00 1.000E+00 --- TIV(3)

R19B Dry Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01 -- RDRY(l)

R19B Dry Foliar Interception Fraction for Leafy 3.500E-01 2.500E501 --- RDRY(2)

Rl9B Dry Foliar Interception Fraction for Fodder 3.500E-01 2.500E-01 -- RDRY(3)

R19B Wet Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01 --- RWET(1)

Rl9B Wet Foliar Interception Fraction for Leafy 6.700E-01 2.500E-01 --- RWET(2)

R19B Wet Foliar Interception Fraction for Fodder 3.500E-01 2.500E-01 --- RWET(3)

R19B Weathering Removal Constant for Vegetation I.800E+01 I 2.000Z+01 I- LWLAM

014 C-12 concentration in water (g/cm**3) not used 2.OOSE-05 --- C12WTR

C14 C-12 concentration in contaminated soil (g/g) not used 3.000E-02 --- C12CZ

C14 Fraction of vegetation carbon from soil not used 2.000E-02 --- CSOIL

C14 Fraction of vegetation carbon from air not used 9.800E-01 --- CAIR.

C14 C-14 evasion layer thickness in soil (m) not used 3.000E-01 --- DMC

C14 C-14 evas'ion flux rate from soil (1/sec) not used 7.000E-07 --- EVSN

C14 C-12 evasion flux rate from soil (1/set) not used 1.000E-10 jREVSN

C14 Fraction of grain in beef cattle feed not used 8.000E-01 --- AVFG4

C14 Fraction of grain in milk cow feed not used "2.000E-01 - AVFG5

STOR Storage times of contaminated foodstuffs (days):

STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 - STORjT(1)

STOR Leafy vegetables 1.OODE+00 1.000E+00 - STORT(2)

STOR Milk 1.000E+00 1.000E+00 --- STORT(3)

STOR Meat and poultry 2.000E+01 2.DC0E+01 --- STOR_(4)

STOR Fish 7.000E+00 7.000E+00 .-- STORT(5)

STOR Crustacea and mollusks 7.000E+00 7.000E+00 --- STORT(6)

STOR Well water 1.000E+00 1.000E+00 --- STORT(7)

STOR Surface water 1.000E+00 1,000E+00 -- STOR_T(8)

STOR Livestock.fodder 4.500E+01 4.500E+01 -- 0STOR5T(9)

R021 Thickness of building foundation (m) net used 1.500E-01 --- FLOORI

R021 Bulk density of building foundation (g/cm**3) not used 2.400E+00 DENSFL

R021 Total porosity of the cover material not used 4.000E-01 --- TPCV

R021 Total porosity of the building foundation not used " 1.000E-01 --- TPFL

R021 Volumetric water content'of the cover material not used 5.000E-02 --- PH20CV

R021 Volumetric water content of the foundation not used 3.0005-02 --- PH20FL

R021 Diffusion coefficient for radon gas (m/sec):

R021 in cover material not used 2.000E-06 --- DIFCV

R021 in foundation material not used 3.0005-07 --- DIFFL

R021 in contaminated zone soil not used 2.000E-06 --- DIFCZ

R021 Radon vertical dimension of mixing (m) not used 2.000E+00 --- HMIX

R021 Average building air exchange rate (l/hr) jnot used 5.000E-01 --- REXG

R021 Height of the building (room) (is) not used 2.500E+00 --- HRM

R021 Building interior area factor not used 0.OOE+00 --- FAI

R021 Building depth below ground surface (m) j not used I-1.000E+00 I --- DMFL

R021 Emanating power of Rn-222 gas not used 2.500E-01 --- EMANA(1)

R021 Emanating power of Rn-220 gas not used 1.500E-01 -EMANA(2)

TITL Number of graphical time points 32 --- NPTS

L(04 2;s
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Summary 1 ECo60_Soil DCGL

File C:\RESRADOFAMILY\RESRAD\EF1 SOIL DCGLCO60.RAD

~e~OSite-Specific Parameter Summary (continued)

Menu I Parameter

User Used by RESRAD j Parameter

Input I Default (If different from user input) I Name

TITLI Maximum number of integration points for dose 17 I LYMAX

TITL Maximum number of integration points for risk 1 --- I --- KYMAX

Summary of Pathway Selections

Pathway User Selection

I -- ecternal gamma active

2 -- inhalation (w/o radon)l active

3 -- plant ingestion active

4 -- meat ingestion active

5 -- milk ingestion active

6 -- aquatic foods active

7 -- drinking water active

E -- soil ingestion active

9 -- radon suppressed

Find peak pathway doses active
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Table of Contents

Part VI: Uncertainty Analysis

6Nt&- 00¶

RESRAD Uncertainty Analysis Results

Probabilistic Input ................................

Total Dose ...........................................

Total Risk ...........................................

Dose vs Pathway;

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Ground External ...................

Inhalation (w/o Radon) ... .........

Radon (Water Ind.) ................

Plant (Water Ind.) ................

Meat (Water Ind.) ................

Milk (Water Ind.) ................

Soil Ingestion ....................

Water Ingestion ...................

Fish Ingestion ....................

Radon (Water Dep.) ................

Plant (Water Dep.) .................

Meat (Water Dep.) ................

Milk (Water Dep.) ................

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

Cumulative Probability Summary .......................

Summary of dose at graphical times, reptition 1 .....

Peak of the mean dose at graphical times .............

Correlation and Regression coefficients (if any) .....

44 ý 27•V
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Probabilistic results summary : EFI Co6Dsoil DCGL

File : C:\RESRADFAMILY\RESRAD\EF1 SOIL DCGLLCO60.RAD

Probabilistic Input

-6M- ooi'

Number of Sample Runs: 2000

Number. Name Distribution Parameters

1

2

3

4

5

6

7

8

9
10

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

DENSCZ
TPCZ

BCZ

DENSAQ

TPSZ

BSZ

DENSUZ (1)

TPUZ (1)

BUZ (1)

EPSZ

EPOZ (1)

sHF3

MLINH

DROOT

DM

YV (1)
WLAM

RWET (2)

HCCZ

EVAPTR

RI

HCSZ

DWIBWT

UW

HCOZ (1)

DCACTUI(1)

DCACTS (1)

BRTF (27,1)

BRTF(27,2)

BRTF (27, 3)

BBIO (27,1)

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LCGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

TRUNCATED NORMAL

UNIFORM

CONTINUOUS LINEAR

UNIFORM

TRIANGULAR

TRUNCATED LOGNORMAL-N

TRIANGULAR

TRIANGULAR

BOUNDEDLOGNORMAL-N

UNIFORM

UNIFORM

BOUNDED LOGNORMAL-N

TRIANGULAR

UNIFORM

BOUNDED LOGNORMAL-N

1.5635

.41
* 632

1.5635

.41

.632

1.5835

.41

.632

.346

.346

.15
8

.3
0

.56

5.1

.06

5.022

.5

.344

5.022

6

1141

5.022

.2385

.0899

.282

.2385

.0899

.282

.2385

.0899

.282

.0915

.0915

.95

0

4

.15

.48

18

.67

1.33

.75

.852

1.33

1o
2157

1.33

2.53

2.53

.916291

1.029619

.7

1.i

.827

.1322

.786

.827

.1322

.786

.827

.1322

.786

.0629

.0629

.6

.001

84

.95

2.49

2.49

30

2.3

.6878

4.5

2.3

.6878

4.5

2.3

.6878

4.5

.628

.628

.000008 .0151 .000016 .1365 .0000=

.999

9250

9250

TRUNCATED LOGNORMAL-N 5.46

TRUNCATED LOGNORMAL-N 5.46

LOGNORMAL-N -2.53

LOGNORMAL-N -3.51

LOGNORMAL-N -6.21

LOGNORMAL-N 5.7

2.49 9250

.001 .999

.001 .999

&)3 q '27S
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Probabilistic results summary : EFICo6,_soil DCGL gMG-OOY
File C:\RESRADFAM.ILY\RESRAD\EFl SOIL DCGLGCO60. RAD

Peak of the mean dose (averaged over observations) at graphical times tv
Repetition Time of peak mean dose Peak mean dose

Years mrem/yr

1 0.000E+00 4.892E+00

L+.L 61 175,



CAI& -011Y

ýtv 0

Cm-242

Ii512 75-
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Summary : EFICm-242_soil DCGL .

File C:\RESRADFAMILY\RESRAD\USERFILES\AM241_DCGL_JWB\EFI SOIL DCGL_CM242.RAD
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Part I: Mixture Sums and Single Radionuclide Guidelines
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Total Dose Components
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Summary : EFICm-242_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\AM241 DCGLJWB\EFi SOIL DCGLCM242.RAD

Dose Conversion Factor (and Related) Parameter Summary

Dose Library: Cm242-243 PTF Plus FGR II

A4& O6 Y
AV' 0

Menu Parameter

A-I

A-I

A-i

A-i

A-1

A-I

A-i

A-I

A-1

A-I

A-I

A-i

A-i

A-i

A-i

A-i

B-I

B-i

B-i

B-I

B-I

B-i

B-i

B-I

D-1
D-I

D-i

D-i

D-1

D-I

D-1

u-34

D-34

D-34

D-34

D-34

0-34

D-34

D-34

D-34

D-34

D-34.

D-34

D-34

DCF's for external ground radiation, (mrem/yr)/(pCi/gy

At-218 (Source: FGR 12)

Bi-210 (Source: FGR 12)

Bi-214 (Source: FGR 12)

Cm-242 (Source: FGR 12)

Pb-210 (Source: FGR 12)

Pb-214 (Source: FGR 12)

Po-210 (Source: FGR 12)

Po-214 (Source: FGR 12)

Po-218 (Source: FGR 12)

Pu-238 (Source: FGR 12)

Ra-226 (Source: FGR 12)

Rn-222 (Source: FGR 12)

Th-230 (Source: FGR 12)

TI-210 (Source: no data)

U-234 (Source: FGR 12)

Dose conversion factors for

Cm- 242

Pb-210+D

Po-210

Pu-238

Ra-226+D

Th-230

U-234

inhalation, mrem/pCi:

Current Base

Value # Case*

5.847E-03 5.847E-03

3.606E-03 3.606E-03

9.808E+00 9.808E+00

1.709E-04 1.709E-04

2.447E-03 2.447E-03

1.341F+00 1.341E+00

5.231E-05 5.231E-05

5.138E-04 5.138E-04

5.642E-05 5.642E-05

1.513E-04 1.513E-04

1,3.176E-02 3.176E-02

2.354E-03 2.354E-03

1.209E-03 1.209E-03

I.000E+00 1-2.000E+00

4.017E-04 4.017E-04

1.730E-02 1.730E-02

1.380E-02 1.3606-02

9.400E-03 9.400E-03

3.920E-01 3.920E-01

8.594F-03 8.580E-03

3.260E-01 3.260E-01

1.320E-01 1.320E-01

1.150E-04 1.150E-04

5.376E-03 5.370E-03

1.900E-03 1.900E-03

3.200E-03 3.2006-03

1.321E-03 1.320E-03

5.480E-04 5.480E-04

2.830E-04 2.830E-04

1.827E-03 1.000E-03

2.000E-05 2.000E-05

2.000E-06 2.000E-06

1.000E-02 1.000E-02

8.000E-04 8.000E-04

3.000E-04 3.000E-04

1.000E-03 1.000E-03

5.000E-03 5.000E-03

3.400E-04 3.400E-04

Para:

Na:

DCF1(

DCFl(

DCF1)

DCFi(

DCFI.(

DCF1(
DCFI(

DCFI(

DCF1I

DCFZ(

DCFI(
BCFI(

DCFI(

DCFI(

DCFI(

DCF2

DCF2

DCF2

DCF2

UCF2

DCF2

OCF2

DCF3

DCF3

DCF3

.DCF3

DCF3

DCF3

DCF3

RTF(

RTF(

RTF(

RTF(

RTF(

RTF{

RTF.(

RTF(

RTF(

0C'1

neter

se

1)

2)

3)

4)

5)

6)

7)

8)

9)
10)

Ii)

12)

13)

14)

15)

Dose conversion factors for ingestion, mrem/pCi:

Cm-242

Pb-210+D

Po-210

Pu-238

Ra-226+D

Th-230

U-234

Food transfer factors:

1)

4)

5)

6)

8)

9)

10)

1)

4)

5)

6)

8)

9)

10)

i, 1)

1,2)

1,3)

4,1)

4,2)

4,3)

5,1)

5,2)

5,3)

Cm-242

Cm-242

Cm-2 42

Pb-210+D

Pb-210+D

Pb-210+D

Po-210

Pc-210

Po-210

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

27Y
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Summary EFICm-242_soil DCGL

File C:\RESRAD FAMILY\RESRAD\USERFILES\AM241_DCGLJWB\EF! SOIL DCGLCM242.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: Cm242-243 PTF Plus FGR 11

E g-o&f

Menu I Parameter

D-34

D-34

0-34
D-3a4
D-34

0-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

0-34

D-34

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5,

D-5

D-5

D-5

D-5

D-5

D-5

Pu-238

Pu-238

Pu-238

P

Ra-226+D

Ra-226+D

Ra-226+0

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg) /(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Th-230

Th-230

Th-230

I

f

U-234 , plant/soil concentration ratio, dimensionless

U-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Bioaccumulation factors, fresh water, L/kg:

Cm-242 , fish

Cm-242 , crustacea and mollusks

Pb-210+D , fish

Pb-210+D , crustacea and mollusks

Po-210 , fish

Po-210 , crustacea and mollusks

Pu-238 , fish

Pu-238 , crustacea and mollusks

Ra-226+D , fish

Ra-226+D , crustacea and mollusks

Th-230 , fish

Th-230 , crustacea and mollusks

U-234 , fish

U-234 , crustacea and mollusks

Current
.Value# I

1.827E-03

1.000E-04

1.000E-06 I

4.000E-02

1.000E-03 .
1.000E-03

1.000E-03

1.000E-04

5.000E-06

2.500E-03

3.400E-04

6.000E-04

3.000E+01

1.0O0E+03

3.000E+02

1.000E+02

1.000E+02

2.000E+04

3.000E+01

1.000E+02

5.000E+01

2.500E+02

1.OOOE+02

5.DOOE+02

1.000E+01

6.000E+0l

Base Parameter

Case* zName

1.000Z-03 RTF( 6,1)

1.000E-04 RTF( 6,2)

1.0001-06 RTF( 6,3)

4.000E-02 RTF( 8,1)

1.000E-03.1 RTF( 8,2)

1.000E-03 RTF( 8,3)

1.000E-03 RTF( 9,1)

1.000E-04 RTF( 9,2)

5.000E-06 RTF( 9,3)

2.500E-03 RTF( 10,1)

3.400E-04 RTF( 10,2)

6.000E-04 RTF( 10,3)

3.000E+01 BIOFAC( I

1.000E+03 BIOFAC( 1

3.000E+02 BIOFAC( 4

1.000E+02 BIOFAC( 4

1.000E+02 BIOFAC( 5.

2.000E+04 BIOFAC( 5.

3.000E+01 BIOFAC( 6,

1.000E+02 BIOFAC( 6,

5.000+E01 BIOFAC( 8,

2.500E+02 BIOFAC( 8,

1.000E+02 BIOFAC( 9

5.000E+02 BIOFAC( 9,

1.000E+01 BIOFAC( 10,

6.OOOE+01 BIOFAC( 10,

,1)

,2)

,2)

,1)

,2)

.1)

,2)

,1)

,2)

,1)

2)

,1)

,2)

t #

#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground
*Base Case means Default.Lib w/o Associate Nuclide contributions.

Pathway of Detailed Report.
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Summary EF1_Cm-242_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\A-M241_DOGLJWB\EFl SOIL DCGLCM242.RAD

Site-Specific Parameter Summary

Menu

R011

R011

R011

R011

R011

R011

R011

R011
Roll
ROll

2011

Roll

Roll
R012

R012
2012

R013

R013

R013
R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R014

R014

R014

R014

R014

R014

R014

R014

R014

R014

R014

User

Input Default

Used by RESRAD I Parameter

(If different from user input) I NameParameter

Area of contaminated zone (m**2)

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

Times for calculations

Times

Times

Times

Times

Times

Times

Times

Times

for

for

for

for

for

for

for

for

calculations

calculations

calculations

calculations

calculations

calculations

calculations

calculations

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

7.855E+03

1.524E-01

1.000E+02

2.500E+01

0.OOOE+00

1.000±E00

3. 000E+00

1.000E+01

3. 000E+01

1. OOOE+02

3.OOOE+02

1.000E+03

not used

not used

Initial principal radionuclide (pCi/g): Cm-242

Concentration in groundwater (pCi/L): Cm-242

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm**3)

Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

Average annual wind speed (m/sec)

Humidity in air (g/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond (m**2)

Accuracy for water/soil computations

Density of saturated zone (g/cm*3)

Saturated zone-total porosity

Saturated zone effective porosity

Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yr)

Saturated zone hydraulic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

Well pump intake depth (m below water table)

Model: Nondispersion (ND) or Mass-Balance (MB)

Well pumping rate (m**3/yr)

Number of unsaturated zone strata

1.000E+00

not used

0.000E+00

not used

not used

1.564E+00

6,000E-04

4.100E-01

6.400E-02

5.022E+00

6.320E-01

2.910E+00

not used

6.250E-01

8.400E-01

5,980E-01

overhead

2.000E-01

2.820E+08

1.000E-03

1.564E+00

4.100E-0l

3.460E-01

6.400E-02

5.022E+00

I 2.000E-03

6.320E-01

1.000E-03

I1.000E+01

IND

I 1.649E+03

Il

1.000E+04

2.000E+00

1.000E+02

3.OOOE+01

0.000E+00

1.000E+00

3.000E+00

1.000E+01

3.000E+01

1.000E+02

3. 000E+02

1.OOOE+03

0 .000E+00

0 .OOE+00

0.000E+00

0.O0OE+00

0. 000+00

1.500E+00

1.OOOE-03

1.500E+00

1.000E-03

4.000E-01

2.000-E01

1.000E+01

5.3007+00

2.000E+00

8.000E+00

5.000E-01

1.000E+00

2.000E-01

overhead

2.000E-01

1.000E+06

1.000E-03

1.500E+00

4.0002-01

2.000E-01

2.000E-01

1.000E+02

2.000E-02

5.300E+00

1.000E-03

1.O00E+01

ND

2.500E+02

I

AREA

THICKO

LCZPAQ

BRDL

TI

T( 2)

T( 3)

TC 4)

T( 5)

T( 6)

T( 7)

T( 8)

T( 9)

T (10)

W 5(1)

COVERO

DtNSCV

VCV

DENSCZ

VCZ

TPCZ

FCCZ

HCCZ

BCZ

WIND

HUMID

EVAPTR

PRECIP

RI

IDITCH

RUNOFF

WAREA

EPS

DENSAQ

TPSZ

EPSZ

FCSZ

HCSZ

HGWT

BSZ

VWT

DWIBWT

MODEL

UW

NS
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Summary : EFl_Cr-
2

4
2
_soil DCGL

File C: c\RESPRADFANMILY \RESP.AO\USEP.FILES\ AM2 41_DCOLJWB \EF1 SOIL DCGLCM242.P.AD .1 to
Site-Specific Parameter Summary (continued)

I User Used by RESRAD Parameter

Menu Parameter Input Default (If different from user input) Name

R015 Unsat. zone 1, thickness (m) 1.800E+00 4.OOOE+00 -- )- I 1)

R0J15 Unsat. zone 1, soil density (g/cm**3) 1.564E+00 1.500E+00 j-I DENSUZ(1)

R015 Unsat. zone 1, total porosity 4.100E0 0E-.OOO-01 --- TPUZ(1)

R015 Unsat. zone 1, effective porosity 3.460E-01 2.000E-01 -- EPUZ(1)

R015 Unsat. zone 1, field capacity 6.400E-02 2.000E-01 --- FCUZ(1)

R015 Unsat. zone 1, soil-specific b parameter 6.320E-01 5.300E+00 --- BUZ(1)

R015 Unsat. zcne 1, hydraulic conductivity (m/yr) 5.022E+00 1.000E+01 -CuZ(2)

R016 Distribution coefficients for Cm-242

R016 Contaminated zone (cm**3/g) I 6.761E+03 1-1.000E+00 I DCNUCC 1)

R016 Unsaturated zone 1 (cm**3/g) I 6.761E+03 1-1.000E+00 I --- DCNUCU( 1,1)

R016 Saturated zone (cm**3/g) I 6.761E+03 I-1.000F+00 --- DCNUCS( 1)

R016 Leach rate (/yr) ] 0.000E+00 0.0007+00 2.956E-04 ALEACH( 1)

R016 Solubility constant 0.0008+00 0.000E+00 not used SOLUBK( 1)
'I

R016 Distribution coefficients for daughter Pb-210 I
R016 Contaminated zone (cm**3/g) I 2.392E+03 1.000E+02 --- DCNUCC( 4)

R016 Unsaturated zone 1 (cm**3/g) 2.392E+03 1.000E+02 -- DCNUCU( 4,1)

R016 Saturated zone (cm**3/g) . 2.392E+03 1.000E+02 --- DCNUCS( 4)

R016- Leach rate (/yr) I 0.000E+00 0.000E+00 8.355E-04 ALEACH( 4)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 4)

R016 Distribution coefficients for daughter Po-210

R016 Contaminated zone (cm**3/g) 1.810E+02 1.000E+01 --- DONUCC5)

R016 Unsaturated zone 1 (cm"3/g) 1.810E+02 1.000E+01 --- DCNUCU( 5,1)

R016, Saturated zone (cm**3/g) 1.810E+02 1.000E+01 --- DCNUCS( 5)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 1.103E-02 ALEACH( 5)

R016 Solubility constant: 0.000E+00 0.000-+00 not used SOLUBK( 5)

R016 Distribution coefficients for daughter Pu-238

R016 Contaminated zone (cm=*3/g) 9.530E+02 2.000E+03 . -- DCNUCOC 6)

R016 Unsaturated zone 1 (cm**3/g) 9.530E+02 2.0008+03 --- DCNUCU( 6,1)

R016 Saturated zone (cm**3/g) 9.530E+02 2.000E+03 --- DCNUCS( 6)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 2.0978-03 ALEACI( 6)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 6)

R016 Distribution coefficients for daughter Ra-226

R016 Contaminated zone (cm**3/g) 3.533E+03 7.000E+01 --- D0N00( 8)

R016 Unsaturated zone 1 (cm**3/g) 3.533E+03 7.000E+01 -0 0DCNUCU( 8,1)

R0,16 Saturated zone (cm**3/g) 3.5333+03 7.000E+01 --- DCNUCS( 8)

R016 -Leach rate (/yr) 0.o0oo+00 0.000E+00 5.657E-04 ALEACH( 8)

R016 Solubility constant 0.000E+00 0.000Z+00 not used SOLUBK( 8)

R016 Distribution coefficients for daughter Th-230

R016 Contaminated zone (cm**3/g) 5.884E+03 6.000E+04 --- DCNUCC( 9)

R016 Unsaturated zone 1 (cm**3/g) 5.884E+03 6.000E+04 J-- DCNUCU( 9,1)

R016 j Saturated zone (cm**3/g) 5.884E+03 6.000E+04 -0 0DCNUCS( 9)

R016 Leach rate (/yr) 0.000E+00 0.000+E00 3,397E-04 ALEACH( 9)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 9)

........ .....
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EFI Cr-242 soil DCGL

C:\RESRADFAMILY\RESRAD\USERFILES\AM241_DCGL_JWB\EFl SOIL DCGL_CM242.RAD

Site-Specific Parameter Summary (continued)

MenuI Parameter

User I

Input' Default

Used by RESRAD

(If different from user input)

Parameter

Name
l rI

P'016i
R016
R016 I

R016
R016

R016

R016

R017

R017

R017

R017

R017

R017

Roll

R017

RO17

R017

R017

R017

R017

R017R017

R017

R017

R017

R017

R017

R017

R017

R017RO17

R017

R017

R017

R017

R017

R017

R017

R017

R017

R018

R01l

R018
R0l8

R018

R018

R018

20182018

Distribution coefficients for daughter U-234

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS = -1):

Outer annular radius (m),

Outer annular radius (m),

Outer annular radius (m),

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Fractions of annular ax

Ring 1

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

(m),

Wm),

Cm),

Cm),

(m),

(m),
Cm),

Cm),

(m),

ring 1:

ring 2:

ring 3:

ring 4:

ring 5:

ring 6:

ring 7:

ring 8:

ring 9:

ring 10:

ring 11:

ring 12:

1.260E+02

1.260E+02

1.260E+02

0.000Z+00

0.000E+00

8.400E+03

2.330E-05

3.000E+01

5.800E-01

2. 730E-01

0.5711-01

1.1812-01

1.00OE+00

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

1.120E+02

2.140E+01

2.3302+02

6.510E+01

2.060E+01

9.000E-01

1.826E+01

5.000E+01

5.000E+01

5.000E+01

0.000E+60

0.000E+00

8. 400E+03

1.0002-04

3.000E+01

4.000E-01

7.000-01

5.000E-01

2. 500E-01

1.000E+00

5.000E+01

7.071E+01

O.O00E+00

0.000E+00

0.000E+00

0. O00E+00

0.000E+00

0. 0OOE+00

0.0002+00

0.000E+00

0.000E+00

0.000E+00

1. 000E+00

2.732E-01

0.000E+00

0.000E+00

0. 000E+00

0.000E+00

0.000E+00

0. 000E+00

0.000E+00

0.000E+00

0.0002+00

0.000E+00

1.600E+02

1. 400E+01

9:200E+01

6.300E+01

5.400E+00

9.000E-01

3.650E+01

1.584F-02

not used

>0 shows circular AREA.

DCNUCC(10)

DCNUCU(10,1)

DCNUCS(10)

ALEACH(10)

SOLUBK(10)

INHALR

MLINH

ED

SHF3.

SHFI

FIND

FOTD

FS

RAD SHAPE( 1)

HADSHAPE( 2)

RADSHAPE( 3)

RAD_SHAPE( 4)

RAD_SHAPE) 5)

RAD_SHAPE) 6)

RADSHAPE( 7)

KADSHAPE( 8)

RADSHAPE( 9)

PADSHAPE(10)

RADSHAPE (11)

RADSHAPE (12)

FRACA( 1).

FRACA( 2)

FRACA( 3)

FRACA) 4)

FRACA) 5)

FRACAC 6)

FRACA( 7)

FRACA( 8)

FRACA) 9)

FRACA (10)

FRACA (11)

FRACA (12)

DIET(l)

DIET(2)

DIET(3)

DIET(4)

DIET(S)

DIET (6)

SOIL

eas within AREA:

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood cnnsumption-(kg/yr)

Soil ingestion rate (g/yr)

~1 bi DY

___________________________________________________________________________ ______________________________________________________
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Summary EF1_Cm-242_soil DCGL

File C:\RESRADFAMILY\RESRAD\USERFILES\AM241_DCGLJWB\EFI SOIL DCGLCM242.RAD.--

Site-Specific Parameter Summary (continued)

I j User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) Name

R018 Drinking water intake (L/yr) 4.785E+02 5.100F+02 --- [WI
R018 Contamination fraction of drinking water 1.000E+00 1.000S+00 I --- FDW

R018 Contamination fraction of household water not used 1.000E+00 j --- FHHW

R018 Contamination fraction of livestock water 1.000E+00 1.OO0E+00 --- FLW

R018 Contamination fraction of irrigation water 1.000E+00 1.0003+00 --- FIRW

R018 Contamination fraction of aquatic food 1.0003+00 5.000E-01 --- FR9

R018 Contamination fraction of plant food 1.000E+00 -1 --- FPLANT

R018 Contamination fraction of meat 1.000E+00 -i --- FMEAT

R018 Contamination fraction of milk 1.000E+00 1-1 --- FMILK

R019 Livestock fodder intake for meat (kg/day) 2.710E+01 6.800E+01 --- LFIS

R019 Livestock fodder intake for milk (kg/day) 6.320E+01 5.500E+01 --- LFI6

R019 Livestock water intake for meat (L/day) 5.000E+01 5.000E+01 -- LWT5

3010 Livestock water intake for milk (L/day) 6.000E+01 1.600E+02 --- LWI6

R019 Livestock soil intake (kg/day) 5.000E-01 5.000E-01 -LS

R019 Mass loading for foliar deposition (g/m**3) 4.000E-04 1,000E-04 --- MLFD

R019 Depth of soil mixing layer (m) 1.499E-01 1.500E-01 --- DM

R019 Depth of roots (m) 1.225E+00 9.000E-01 --- DROOT

R019 Drinking water fraction from ground water 1.000E+00 1.000E+00 --- FGWDW

R019 Household water fraction from ground water not used 1.OOOS+00 --- FGWHH

R019 Livestock water fraction from ground water I1.000E+00 I1.000E+00 --- FGWLW

R019 Irrigation fraction from ground water 1.000E+00 1.000E+00 --- FGWIR

R19B I-Wet weight crop yield for Non-Leafy (kg/m*.2) F 5.6003-01 7.000-01 --- I YV(l)
R19B Wet weight crop yield for Leafy (kg/m**2) 2.8893+00 1.500E+00 --- YV(2)

R19I Wet weight crop yield for Fodder (kg/m**2) I 1.8873+00 1.100E+00 --- YV(3)

R19B I Growing Season for Non-Leafy (years) 2.460E-01 1.700E-01 --- TE(1)

R19B I Growing Season for Leafy (years) 1.230E-01 2.500E-01 F--- T(2)

Rg9B Growing Season for Fodder (years) 8.200E-02 8.000E-02 --- TE(3)

R19B Translocation Factor for Non-Leafy 1 1.000E-01 1.000E-01 --- TIV(1)

R19B Translocation Factor for Leafy 1.OOOE+00 1.000E+00 --- TIV(2)

R19B Translocation Factor for Fodder 1.000E+00 F1.000+00 --- TIV(3)

R19B Dry Foliar Interception Fraction for Non-Leafy 3.500E-01 2.5003-01 --- RDRY(1)

R19B Dry Foliar Interception Fraction-for Leafy 3.500E-01 2.500E-01 --- RDRY(2)

R19B Dry Foliar Interception Fraction for Fodder 3.500E-01 2.500E-01 --- RDRY(3)

R19B Wet Foliar Interception Fraction for Non-Leafy 3.5003-01 2.500E-01 --- RWET(1)

R19B Wet Foliar Interception Fraction for Leafy 6.7003-01 2.500E-01 .... RWET(2)

R19B Wet Foliar Interception Fraction for Fodder 3.5003-01 [2.500E-01 --- RWET(3)

R19B Weathering Removal Constant for Vegetation 1.800E+01 2.000E+01 --- WLAM

C14 C-12 concentration in water (g/cmý*3) not used 2.000E-05 --- CI2WTR

C14 C-12 concentration in contaminated soil (g/g) not used 3.0003-02 --- C12CZ

C14 Fraction of vegetation carbon from soil not used I 2.000E-02 I --- CSOIL

C14 Fraction of vegetation carbon from air not used 9.800E-01 F-CAIR
C14 C-14 evasion layer thickness in soil (m) not used 3.000E-01 --- DMC

C14 C-14 evasion flux rate from soil (1/sec) not used 7.000E-07 I--- VSN

C14 C-12 evasion flux rate from soil (1/sec) not used 1.000E-10 --- REVSN

C14 Fraction of grain in beef cattle feed not used 8.000E-01 --- AVFG4

C14 Fraction of grain in milk cow feed not used 2.000E-01 --- AVFG5
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Probabilistic results summary : EFICm-242_soil DCGL

File : C:\RESRADFAMILY\RESPAD\USERFILES\AM241_DCGL_JWB\EF1 SOIL DCGLC4242.RAD
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Probabilistic results summa=y : EFICm-242_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\AM241_DCGL_JWB\EFI SOIL DCGL_CM242.RAD

Probabilistic Input

Number of Sample Runs: 2000

Rev 0

Number Name Distribution Parameters

1

2

3
4

5
6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

DENSCZ

TPCZ

BCZ

DENSAQ

TPSZ
BSZ

DENSUZ (1)

TPUZ (1)

BUZ (1)

EPSZ

EPUZ (1)

SHF3

MLINH

YV (1)

WLAM

RWET(2)

HCCZ

EVAPTR

RI

HCSZ

DWIBWT

UW

HCUZ (1)

BRTF (90,1)

BRTF(90,2)

BRTF(90,3)

BBIO (90,1)

BRTF(92,1)

BRTF(92,2)

BRTF(92,3)

BBI0(92,1)

DCACTC(I)

DCACTUI(1)

DCACTS(1)

BRTF(96,2)

BRTF(96,3)

BBI0(96,1)

DCACTC(4)

DCACTUI(4)

DCACTS (4)

BRTF (82, 1)

BRTF (82,2)

BRTF (82, 3)

BBI0(82,1)

DCACTC (5)

DCACTUI (5)

DCACTS (5)

BOUNDED NORMAL 1.5635

BOUNDED NORMAL .41

BOUNDED LOGNORMAL-N .632

BOUNDED NORMAL 1.5635

BOUNDED NORMAL .41

BOUNDED LOGNORMAL-N .632

BOUNDED NORMAL 1.5835

BOUNDED NORMAL .41

BOUNDED LOGNORMAL-N .632

BOUNDED NORMAL .346

TRUNCATED NORMAL .346

UNIFORM .15

CONTINUOUS LINEAR 9

TRUNCATED LCGNORMAL-N .56

TRIANGULAR 5.1

TRIANGULAR .06

BOUNDED LOGNORMAL-N 5.022

UNIFORM .5

UNIFORM .344

BOUNDED LOGNORMAL-N 5.022

TRIANGULAR 6

UNIFORM 1141

BOUNDED LOGNORMAL-N 5.022

TRUNCATED LOGNORMAL-N -6.91

TRUNCATED.LOGNORMAL-N -9.21

TRUNCATED LOGNORMAL-N -12.21

LOGNORMAL-N 4.6

TRUNCATED LOGNORMAL-N -6.21

TRUNCATED LOGNORMAL-N -6.21

TRUNCATED LOGNORMAL-N -6.21

LOGNORMAL-N 2.3

TRUNCATED LOGNORMAL-N 8.82

TRUNCATED LOGNORMAL-N 8.82

TRUNCATED LOGNORMAL-N 8.82

TRUNCATED LOGNORMAL-N -10.82

TRUNCATED LOGNORMAL-N -13.12

LOGNORMAL-N 3.4

TRUNCATED LOGNORMAL-N 7.78

TRUNCATED LOGNORMAL-N 7.78

TRUNCATED LOGNORMAL-N 7.78

TRUNCATED LCGNORMAL-N -5.52

,TRUNCATED LCGNORMiL-N -7.13

TRUNCATED LOGNORMAL-N -8.11

LOGNORMAL-N 5.7

TRUNCATED LOGNORMAL-N 5.2

TRUNCATED LOGNORMAL-N 5.2

TRUNCATED LOGNORMAL-N 5.2

TRUNCATED LOGNORMAL-N -6.9

.2385

.0899

.282

.2385

.0899

.282

.2385

.0899

.282

.0915

.0915

.95

0

.48

18

.67

1.33

.75

.852

1.33

10

2157

1.33

.9

1

.9
1.1

.9

.9

.9

1.1

1.82

1.82

1.82
1

.9

1.1

2.76

2.76

2.76

.9

.7

.9

1.1

1.68

1.68

1.68

.9

.827

.1322

.786

.827

.1322

.786

.827

.1322

.786

.0629

.0629

0

.001

84

.95

2.49

2.49

30

2.49

.001

.001

.001

2.3

.6878

4.5

2.3

.6878

4.5

2.3

.6878

4.5

.628

.628

.000008

.999

.0151 .000016 .1365 1 .0000

9250

9250

9250

.999

.999

.999

.001 .999

.001 .999

.001 .999

.001

.001

.001

.001

.001

.001

.00i

.001

.001

.001

.001

.001

.001

.001

.001

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.99948 BRTF(84,1)

5q4 .27Y
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Probabilistic results surrary : EF1Cm-2 42 so1 GL

File : C:\RWSRADFAMILY\RESRAD\USERFILES\• S9GL JWB\EFI SOIL DCGLCM242.RAD

Peak of the mean dose (averaged over observations) at graphical times

Repetition Time of peak mean dose Peak mean dose

Years mrem/yr

1 0.000E+00 3.245E-03

L' .1

N 4&06f



teo. 0

Cm-243
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Summary : EFl_Cm-243_soil DCGL

File :C:\RESRADFANILY\RESRAD\EFI SOIL DCGL_CM243.RAD
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Summary : EFI6Cm-243_soil DCGL

File, : C:\RESRADFAMILY\RESRAD\SFl SOIL DCGL_CM243.RAD CIQ&.ooq
~

Dose Conversion Factor (and Related) Parameter Summary
Dose Library: Cm243 -IF Plus FGR 11

Parameter •

I -

A-I

A-I

A-I

A-i

A-i

A-i

A-i

A-I

A-i

A-i

A-I

A-i

A-I

A-!

A-i

A-i

A-i

A-i

DCF's for external ground

Ac-227 (Source: FGR 12)

Am-243 (Source: 6GR 12)

Bi-211 (Source: FGR 12)

Cm-243 (Source: FGR 12)

Fr-223 (Source; 1GR 12)

Np-239 (Source: FGR 12)

Pa-231 (Source: 6GR 12)

Pb-211 (Source: FGR 12)

Po-211 (Source: FGR 12)

Po-215 (Source: FGR 12)

Pu-239 (Source: FGR 12)

Ra-223 (Source: FGR 12)

Rn-219 (Source: FGR 12)

Th-227 (Source: FGR 12)

Th-231 (Source: FGR 12)

T1-207 (Source: FGR 12)

U-235 (Source: FGR 12)

Dose conversion factors fo

Ac-227+D

radiation, (mrem/yr)/(pCi/g)

r inhalation, mrem/pCi:

Am-243+D

Cm-243

Pa-231

Pu-239

U-235+0

Dose conversion factors for ingestion, mrem/pCi:

Ac-227+D

Am-243+D

Cm-243

Pa-231

Pua-2 39

U-235+D

Food transfer factors:

Current

Value#

4.951E-04

1.420E-01

2.559E-01

5.829E-01

1.980E-01

7.529E-01

1.906E-01

3.064E-01

4.764E-02

1.016E-03

2.952E-04

6.034z-01

3.083E-01

5.212E-01

3.643E-02

1.980E-02

7.211E-01

6.7243+00

4.4006-01

3.070E-01

1.280E+00

4.290E-01

1.230E-01

1.480E-02

3.623E-03

2.5102-03

1.060E-02

3.540E-03

2.673M-04

2.500E-03

2.000E-05

2.000E-05

1.000E-03

5.000E-05

2.000E-06

1.827E-03

2.000Z-05

2.000E-06

4.951E-04

1.420E-01

2.559E-01

5. 829E-01

1.9BOE-01

7.529E-01

1.906E-01

3.064E-01

4.764E-02

1.016E-03

2.952E-04

6.034E-01

3.083E-01

5.212E-01

3.643E-02

1.980E-02

7.211E-01

6.700E+00

4.400E-01

3.070E-01

'I.2BO0+00

4.290E-01

1.230E-01

1.410E-02

3.620E-03

2.510E-03

1.060E-02

3.540E-03

2.660E-04

2.500E-03

2.000E-05

2.000E-05

1.000E-03

5000E-05

2.000E-06

1.000E-03

2.000E-05

2.006E-06

DCFI(
DCFI(
DCF1I

DCFI

DCF1

DCFI
DCF1

DCFI
DCFl(

DCFlI(

DCFI(
DCF1(

DCF1(

DCFI(

0CFI1

DCFI(

DCF2

DCF2

DCF2

DCF2

DCF2

DCF2

DCFS(

DCFS.

DCFS3

IDCF3
SDCF3
SDCF3(

OCl

I RTF0

I 2TF)

RTF(

RTF(

RTF(

RTF(

RTF(

RTF(

0CT2(

1)

2)

3)

4)

5)

6)

7)

8)

9)
10)

1I)

12)

13)

14)

15)

16)

17)

1)

2)

3)

5)

6)

7)

1)

2)

3)

5)

6)

7)

1,1)

1,2)

1,3)

2,1)

2,2)

2,3)

3,1)
3,2)

3,3)

Base Paraieter

Case' Name

0-34

D-34

D-34

*D-34

0-34

0-34

0-34

D-34

0-34

D-34

0-34

D-34

Ac-227+D

Ac-227+D

Ac-227+D

Am-243+D

Am-243+D

Am-243+D

Cm-243

Cm-243

Cm-243

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livesteck-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pci/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)_

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

cr&0I .27S51
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Summary : EF1_Cm-243_soil DCGL

-File : C:\RESRADOFAMILY\RESRAD\EI SOIL DCGL_CM243.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: Cm243 -TF Plus FGR 11

£N& o09

Parameter

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

6-5

D-5

D-5

0-5

D-5

I-

Pa-231

Pa-231

Pa-231

Pu-239

Pu-239

Pu-239

u-235+D

U-235+0

U-235+D

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pci/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d),

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Bioaccumulation factors, fresh water, L/kg:

AC-22
7

+D , fish

AC-227+D , crustacea and mollusks

Am-243+D , fish

Am-243+D , crustacea and mollusks

Cin-243 , fish

cm-243 , crustacea and mollusks

Pa-231 , fish

pa-231 , crustacea and mollusks

pu-239 , fish

Pu-239 , crustacea and mollusks

U-235+D , fish

U-235+D , crustacea and mollusks

Current

Value#

1.000E-02

5.000E-03

5.000E-06

1.827F-03

1.0OE-04

1.000E-06

2.500E-03

3.400E-04

6.000E-04

1.5006+01

1.000E+03

3.000E+01

1.000rE03

3.000E+01

1.000E+03

1.000E+01

1.100E+02

3.000E+01

1.000E+02

1.000E+01

6.000E+01

-I-

Base

Case

1.000E-02

5.000E-03

5.000E-06

1.000E-03

1.000-04

1.000E-06

2.500E-03

3.400E-04

6.000E-04

1.500E+01

1.000E+03

3.000E+01

1.000E+03

3.000F+01

1.000E+03

1.0001+01

1.100E+02

3.000E+01

1.000E+02

1.0006+01

6.0006+01

ParameterI
Name

RTF( 5,1)

RTF( 5,2)

RTF( 5,3)

RTF( 6,1)

RTF( 6,2)

RTF( 6,3)

RTF( 7,1)

RTF) 7,2)

RTF) 7,3)

BIOFAC) 1,1)

BIOFAC( 1,2)

BIOFAC( 2,1)

BI0FAC( 2,2)

BiO57AC(3,1)

BIOFAC( 3,2)

BIOFAC( 5,1)

BIOFAC( 5,2)

BIOFAC( 6,1)

BIOFAC( 6,2)

BIOPAC( 7,1)

BIOFAC( 7,2)

#For DCFl(xxx) only, factors are for infinite depth & area. See ETFG table in
*Base Case means Default.Lib w/o Associate Nuclide contributions.

Ground Pathway of Detailed Report.
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Summary : EFI Cm-243_soil DCGL

File: C:\RESRADFAMILY\RESRAD\EFl SOiL DCGLCM243.RAD

Ai'O
Site-Specific Parameter Summary

Menu

User

Input Default

Used by RESRAD

(If different from user input)
I Parameter

NameParameter

R01l

RollR011

R011

R011

R011

R011

Roll

R011

R011

R011

Roll

R011

RO12

R012

R013

R013

R013

R013

R013

ROll3

R013

R013

R013
R013

R013

R013

R013

R013

R013

R013

R013

R013

R014

R014

R014

R014

R014

R014

R014

R014

R014

R014

R014

Area of contaminated zone (m**2)

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

Times for calculations Cyr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (vr)

Times for calculations (yr)

Initial principal radionuclide (pCi/g) : Cm-243

Concentration in groundwater (pCi/L): Cm-243

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cmS*3)

Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

Average annual wind speed (m/sec)

Humidity in air (g/m**3)

Lvapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond (m**2)

Accuracy for water/soil computations'

Density of saturated zone (g/cm**3)

Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yz)

Saturated zone hydraulic gradient

Saturated zone b parameter

Water table drop race (m/yr)

Well pump intake depth (m below water table)

Model: Nondispersion (ND) or Mass-Balance (MB)

Well pumping rate (m**3/yr)

Number of unsaturated zone strata

7.855E+03

1.524E-01

1.000E+02

2.500E+01

0.000E+00

1.000E+00

3.000E+00

1.000E+01

3.000E+01
1.000E+02

3.000Z+02

1,OOOE+03

not used

not used

1.000E+00

not used

0.000E+00

not used
not used

1.564E+00

6.000E-04

4.100E-01

6.400E-02

5.022E+00

6.320E-01

2.910E+00

not used

6.250E-01

8.400E-01

5.980E-01

overhead

2.000E-0l

2.820E+08

1.000E-03

1.564E+00

4.100Z-01

3.460E-01

6:400E-02

5.022E+00

2.0005203

6.320E-01

1.000E-03

1.000E+01

ND
1.649E+03

1.000E+04

2.000-E+00

1.000E+02

3.000E+01

0.000E+00

1.000E+00 1

3.000-E+00

1.0005+01

3. 00GE+01

1.000E+02

3.000E+02

1.00GE+03

0.000E+00

0.000E+00

0.000E+00

0.00E+O00

0.000E+00

1.500E+00

1.000E-03

1.500E+00

1.00BE-03

4.000E-01

2.000E-01

1.000E+01

5.300E+00

2.000E+00

8.000E+00

5.0OOE-01

1.000E+00

2.000E-01-

overhead

2.000E-01

1.000E+06

1.000E-03

1.500E+00

4.000E-01

2.000E-01

2.00Gl-01

1.000E+02

2.000E-02

5.300E+00

1.000G-03

1.000E+01

ND

2.500E+02

1

AREA

THICKO

LCZPAQ

BRDL

TI

T( 2)

T( 3)

T 4)

T 5)

T( 6)

T 7)

T BC 8Y

T ( 9)

T (10)

51(3)

eWl ( 3)

F COVERO

DENSCV

VCV

DENSCZ

VCZ

TPCZ

FCCZ

HCCZ
BCZ

WIND

HUMID

EVAPTR

PRECIP

RI

IDITCH

RUNOFF

WAREA

BPS

DENSAQ

TPSZ

EPSZ

FCSZ

HCSZ

HGWT

I BSZ

IVWT

ODWIBWT

MODEL

UN

NS

401 23-5
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Summary SEF1_Cm-243_soil DCGL

File C:\RESRAD FAMILY\RESRAD\EFI SOIL DCGLCM243.RAD

Site-Specific Parameter Summary (continued)

I User Used by ESPRAD Parameter

Menu Parameter Input Default (If different from user input) Name

R015 Unsat. zone I, thickness (m) 1.800E+00 4.000E+00 H- 1)

R015 Unsat. zone 1, soil density (g/cm**3) 1.564F+00 1.500E+00 -- DENSUZ(1)

R015 Unsat. zone 1, total porosity 4.100E-01 4.000E-01 --- TPUZ(1)

R015 Unsat. zone 1, effective porosity 3.460E-01 2.000E-01 --- EPUZ(1)

R015 Unsat. zone 1, field capacity 6.400E-02 2.000E-01 --- FCUZ(1)

R015 Unsat. zone 1, soil-specific b parameter 6.320E-01 5.300E+00 --- BUZ(1)

R015 Unsat. zone 1, hydraulic conductivity (m/yr) 5.022E+00 1.000±E+1 --- HCUZ(1)

R016 Distribution coefficients for Cm-243

R016 Contaminated zone (cm**3/g) 6.761E+03 1-1.000E+00 I--- DCNUCC( 3)

R016 Unsaturated zone 1 (cm**3/g) I 6.761E+03 1-1.000E+00 --- DCNUCU( 3,1)

R016 Saturated zone (cm**3/g) 6.761E+03 -1.000E+00 --- DCNUCS( 3)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 2.956E-04 ALEACH( 3)

R016 Solubility constant 0.000E+00 0.000E+00 not used OLOBK( 3)

R016 Distribution coefficients for daughter Ac-227

R016 Contaminated zone (cm**3/g) 8.250E+02 2.000E+01 -- DCNUCC( 1)

R016 Unsaturated zone 1 (cm**3/g) 8.250E+02 2.OO0E+01 --- DCNUCU( 1,1)

R016 Saturated zone (cm**3/g) 8.250E+02 2.DOOE+01 --- DCNUCS( 1)

R016 Leach rate (/yr) 0.000B+00 0.OOOE+00 2.422E-03 ALEACH( 1)

R016 Solubility constant 0.000Z+00 0.000E+00 not used SOLUBK( 1)

R016 Distribution coefficients for daughter Am-
2

43

R016 Contaminated zone (cm**3/g) 1.445E+03 2.000E+01 --- DCNUCC( 2)

R016 Unsaturated zone 1 (cm**3/g) 1.445E+03 2.000E+01 I -DCNUCU( 2,1)

R016 Saturated zone (cm**3/g) 1.445E+03 I 2.000E+01 --- DCNUCS( 2)

R016 Leach rate (/yr) 0.000E+00 0.OO0E+00 1.383E-03 ALEACH( 2)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 2)

- II I I
R016 Distribution coefficients for daughter Pa-231 I I
R016 Contaminated zone (cm**3/g) 3.800E+02 5.000E+01 I-I DCNUCC( 5)

R016 Unsaturated zone 1 (cm**3/g) 3.800E+02 5.OO0E+01 --- DCNUCU( 5,1)

R016 Saturated zone (cm**3/g) 3.800F+02 5.OOE+01 - I DCNUCS( 5)

R016 I Leach rate (/yr) 0.000E+00 0.000EI00 5.258E-03 ALEACH( 5)

R016 Solubility constant 0.OOOE+00 0.000E+00 not used SOLUBK( 5)

R016 Distribution coefficients for daughter Pu-239 I

R016 I Contaminated zone (cm**3/g), 9.530E+02 2.000E+03 I DCNUCC( 6)

R016 Unsaturated zone 1 (cm**3/g) 9.530E+02 2.000Z+03 --- DCNUCU( 6,1)

R016 Saturated zone {cm**3/g) 9.530E+02 2.000E+03 -DCNUCS( 6)

R016 Leach rate (/yr) 0.OOOEf+00 0.OOOE+00 2.091E-03 I ALEACH( 6)

R016 Solubility constant 0.000E+00 I 0.000E+00 I not used SOLUBK( 6)
I I

R016 Distribution coefficients for daughter U-235 I
R016 Contaminated zone (cm**3/g) 1.260E+02 I 5.OOOE+01 --- DCNUCC( 7)

R016 Unsaturated zone 1 (cm**3/q) 1.260E+02 5.OOOE+01 . DCNUCU( 7,1)

R016 Saturated zone (cm**3/g) 1.260E+02 I 5.OOOE+01 --- DCNUCS( 7)

R016 Leach rate (/yr) 0.000E+00 I.0OOE+00 1.584E-02 I ALX.ACH(7)

R016 Solubility constant 0.000E+00 0.000E-+00 not used SOLUBK( 7)
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Summary : SFICm-243_soil DCGL

File : C:\RESPAD_FAMILY\RESRAD\EF1 SOIL DCGL_CM243.RAD:
£k6--ooV

Key V
Site-Specific Parameter Summary (continued)

Menu J Parameter

User

Input Default

Used by RESRAD

(If different from user input)

Parameter

Name

I

R017
R017

R017

R017

R017
R017

R017

RO 17

R017
R017

R017

R017

RO17

R017

R017

R017

RO17

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

RO17

R017

R017

R017

R018

R018

R018

R018

R018

R018

R0!8

R018

R018

ROl8

R018

R018

R018

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS = -1):

Outer annular

outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

(is),

(is),

(is),

Cm),

Cm),

Cm),

(is),

(in),

Cm),

Cm),

Cm),

ring I:

ring 2:

ring 3:

ring 4:

ring 5:

ring 6:

ring 7:

ring 8:

ring 9:

ring 10:

ring 11:

ring 12:

8.400E+03

2.330E-05

3.000E+01

5.800E-01:

3.982Z-01

6.571Z-01

1.181z-01

1.000E+00

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

8.400E+03

1.000E-04

3.000E+01

4.000E-01

7.0OOE-01

5.000E-01

2.500E-01

1.000E+00

5. D00E+01

7.071E+01

0.000E+00

0.000E+00

0.000Z+00

0.000E+00

0.000E+00

0.000E+00

0.0 00E+00

0.000E+00

0.000E+00

0.000E+00

>0 shows circular AREA.

INHALR

MLINH

ED

SHF3

SHFI

FIND

FOTD

FS

HADSHAPE) 1)

RADSHAPE) 2)

RAD_SHAPE) 3)

RAD SHAPE( 4)

RADSHAPE) 5)

HADSHAPE (6)

RAD SHAPE) 7)

RAD SHAPE( 8)

RAD_SHAPE) 9)

RADSHAPE(l0)

RADSHAPE (11)

RADSHAPE(12)

FRACA) 1)

FRACA) 2)

FRACA (3)

FRACA) 4)

FRACA) 5)

FRACA) 6)

FRACA( 7)

FRACA) 8)

FRACA( 9),

FRACA (10)

FRACA (11)

FRACA(12)

Outer

Outer

Outer

annular

annular

annular

Fractions of

Ring 1

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

annular areas within AREA:

not

not

not

not

not

not

not

not

not

not

not

not

used

used

used

used

used

used

used

used

used

used

used

used

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr)

Contamination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

Contamination fraction of irrigation water

Contamination fraction of aquatic food

Contamination fraction of plant food

1.120E+02

2.140E+01

2.330E+02

6.510E+01

2.060E+01

99000E-01

1.826E+01

4.785F+02

1.000E+00

[not used

I1.000E+00
1.000E+00

1.000E+00

1.000E+00

1.000E+00

2.732E-01

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.0002+00

0.000E+00

I 0.000+E00

I O.0001+00

I 0.000E+00
0.0001+00

1 1.600E+02

1.400E+01

9.200E+01

6.300E+01

5.4001+00

9.000E-01

3.650E+01

5.100E+02

1.000E+00

1.000E+00

1.000E+00

1.000E+00

5.000E-01

1-I

DIET (1)

DIET (2)

DIET (3)

DIET(4)

DIET(5)

DIET (6)

SOIL

DWI

FDHW

FHHW

FIRW

FPLANT

62 L q 27s,

. ....... ....... ...... . . r6
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S"mmary EFICm-243_soil DCGL

File .C:\RESRAD FAMILY\RESRAD\EF1 SOIL' DCGL CM243.RAD 60 b

Site-Specific Parameter Summary (continued)

User

SInput Default

Used by RESRAD Parameter

(If different from fser input) NameParameter

R018 Contamination fraction of meat

R018 Contamination fraction of milk

R019 Livestock fodder intake for meat (kg/day)

R019 Livestock fodder intake for milk (kg/day)

R019 Livestock water intake for meat (L/day)

R019 Livestock water intake for milk (L/day)

R019 Livestock soil intake (kg/day)

R019 Mass loading for foliar deposition (g/m4*3)

R019 Depth of soil mixing layer (m)

R019 Depth of roots (m).

R019 Drinking water fraction from ground water

R019 Household water fraction from ground water

R019 Livestock water fraction from ground water

R019 Irrigation fraction from ground water

R19B Wet weight crop yield for Non-Leafy (kg/m**2)

R19B Wet weight crop yield for Leafy (kg/mf**2)

R19B Wet weight crop yield for Fodder (kg/m
4
*2)

R19B Growing Season for Non-Leafy (years)

R19B Growing Season for Leafy (years)

R19B Growing Season for Fodder (years)
R19B Translocation Factor for Non-Leafy

R19B Translocation'Factor for Leafy

R19B Translocation Factor for Fodder

RI9B Dry Foliar Interception Fraction for Non-Leafy

RieB Dry Foliar Interception Fraction for Leafy

R19B Dry Foliar Interception Fraction for Fodder

R19B Wet Foliar Interception Fraction for Non-Leafy

R19B Wet Foliar Interception Fraction for Leafy

R19B Wet Foliar Interception Fraction for Fodder

R19B Weathering Removal Constant for Vegetation

C14 C-12 concentration in water (g/cm**3)

C14 j C-12 concentration in contaminated soil (g/g)

C14 Fraction of vegetation carbon froh soil

C14 Fraction of vegetation carbon from air

C14 C-14 evasion layer thickness in soil (m)

C14 C-14 evasion flux rate from soil '(1/sec)

c14 C-12 evasion flux rate from soil (1/sec)

C14 Fraction of grain in beef cattle feed

C14' Fraction of grain in milk cow feed

STOR Storage times of contaminated foodstuffs (days):

STOR Fruits, non-leafy vegetables, and grain

STOR Leafy vegetables

STOR Milk

STOR Meat and poultry

STOR Fish

STOR Crustacea and mollusks

1.000E+00

1.000E+00

2.710E+01

6.320E+01

5.000E+01

6.000E+01

5.000E-01

4.000E-04

1.4993-01

1.225E+00

1.000E+00

not used

1.000E+00

2.000E+00

5.600E-01

2.889E+00

1.887:+00

2.460E-01

1.230E-01

8.200E-02

1.000E-01

1.000E+00

1.000E+00

3.500E-01

3.500E-01

3.5003-01

3.500E-01

6.7003-01

3.500E-01

1.800E+01

not used

not used

not used

not used

not used

not used

not used

not used

not used

1.400E+01

1.000E+00

1.000E+00

2.000E+01

7.000E+00

7.000Z+00-

6.800E+01

5.500E+01

5.000E+01

1.600E+02

5.0003-01

1..000E-04

1. so5E-01

9.000E-01

I.000E+00

1.000E+00

1.000E+00

1.000E+00

7.000Eý01

1.500E+00

1.100E+00

1.700E-01

2.500E-01

8.000E-02

1.000E-01

1.000E+00

1.000E+00

2.500E-01

2.500E-01

2.500E-01

2.500E-01

2.500E-01

2.500E-01

2.000E+01

2.000E-05

3.000E-02

2.0003-02

9.8003-01

3.0003-01

7.000E-07

1.000E-10

8.000E-01

2 . 000E-01

1.400E+01

1.000E+00

1.00O0+00

2.000E+01

7.000E+00

7.000E+00

FMEAT

FMILK

LF15
LF16

LWI5

LWI6

LSI

MLFD

DM

FGWDW
FOWHH

FGWLW

FGWIR

Yv (1)
YV(2)

YV(3)

TE(1)

TE (2)

TE3)3)

TIV(1)
TIV(2)

TIV(3)

RDRY (1)

RDRY (2)

RDRY(3)

RWET (1)

RWET (2)

RWET(3)

WLAM

C12WTR

C12CZ

CSOIL

CAIR

DMC
EVSN
R3VSN

AVFG4

AVFG5

STORPT (1)

STORT (2)

STORPT (3)

STORT(4)

STORT (5)

STORT(G)

6 3q :5
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Probabilistic results summary : EFl_Cm-243_soil DCGL

File : C:\RESRADFAMILY\RESRAD\EFI SOIL DCGL_CM243.RAD

Table of Contents Xti0

Part VI: Uncertainty Analysis

RESRAD Uncertainty Analysis Results

Probabilistic Input . ................................

Total Dose . .........................................

Total Risk ..........................................

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Ground External ...................

Inhalation (w/o Radon) ............

Radon (Water Ind.) ................

.Plant (Water Ind.) ...............

Meat (Water :nd.) ................

Milk (Water nd.) ... ..............

Soil Ingestion ....................

Water Ingestion ...................

Fish Ingestion ....................

Radon (Water Dep.) ................

Plant (Water Dep.) ................

Meat (Water Dep.) .................

Milk (Water Dep.) . ...............

2

4

5

6

.7

8

9
10

11

12

13

14

15

16
17

18

19

20

21

22

Cumulative Probability Summary........................

Summary of dose at graphical times, reptition 1 .....

Peak of the mean dose at graphical times .............

Correlation and Regression coefficients (if any) .....
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Probabilistic results summary : EF1_Cm-243'soil DCGL
FFile : C:\RESRAO FAMILY\RT-SRAD\EFI SOIL DCGLCM243.RAD 6N6 -ocY

Kew C
Probabilistic Input

Number of Sample Runs: 2000

Number Name Distribution Parameters

1

2

3

4

5

6

.7

8

9
10

12

13

14

15

16

17

18

19

.20

21

22

23

24

25

26

27

28

29

30

32

33

34

35

36,

37

38

39

40

41

42

43

44

45

46

47

48

DENSCZ
TPCZ

BCZ

DENSAQ

TPSZ

BSZ

DENSUZ (1)

TPUE (1)

BUZ (1)

BPSZ

EPUZ (1)

SHF3

MLINH

YV (1)

WLA24

RWET (2)

3CCZ

EVAPTR

RI

ziCSZ

DWIBWT

Uw

RCUz (1)

BRTF (92,1)

PRTF(92, 2)

URTF(92,3)

9BIO (92, 1)

BRTF(96,2)

BRTF(96, 3)

13:0(96,1)

BRTF(94,2)

BRTF (94, 3)

BBIO(94, 1)

DCACTC (3)

DCACTUI(3)

DCACTS(3)'

oCACTC(1)

DCACTUI(1)

DCACTS(1)

BRTF(89,1)

BRTF(89, 2)

BRTF(89, 3)

BBIO(89,1)

DCACTC(2)

DCACTUI(2),

DCACTS(2)

BRTF(95,1)

BRTF (95, 2)

BOUNDED NORMAL 1.5635

BOUNDED NORMAL .41

BOUNDED LOGNORMAL-N .632

BOUNDED NORMAL 1.5635

BOUNDED NORMAL .41

BOUNDED LOGNORMAL-N .632

BOUNDED NORMAL 1.5835

BOUNDED NORMAL .41

BOUNDED LOGNORMAL-N .632

BOUNDED NOR3MAL .346

TRUNCATED NORMAL .346

UNIFORM .15

CONTINUOUS LINEAR 8

TRUNCATED LOGNORMAL-N .56

TRIANGULAR 5.1

TRIANGULAR .06

BOUNDED LOGNORMALSN 5.022

UNIFORM .5

UNIFORM .344

BOUNDED LOGNORMAL-N 5.022

TRIANGULAR 6

UNIFORM 1141

BOUNDED LCGNORMAL-N 5.022

TRUNCATED LOGNORMAL-N -6.21

TRUNCATED LOGNORMAL-N -6.21

TRUNCATED LOGNORMAL-N -6.21

LOGNORMAL-N 2.3

TRUNCATED LOGNORMAL-N -10.82

TRUNCATED LOGNORMAL-N -13.12

LOGNORMAL-N 3.4

TRUNCATED LOGNORMAL-N -9.21

TRUNCATED LOGNORMAL-N -13.82

LOGNORMAL-N 3.4

TRUNCATED LOGNORMAL-N 8.82

TRUNCATED LOGNORMAL-N 8.82

TRUNCATED LOGNORMAL-N 8.82

TRUNCATED LOGNORMAL-NW6.72

TRUNCATED LOGNORMAL-N 6.72

TRUNCATED LOGNORMAL-N 6.72

TRUNCATED LOGNORMAL-N -6.91

TRUNCATED LOGNORMAL-N 10.82

TRUNCATED LOGNORMAL-N -13.12

LOGNORMAL-N 2.7

TRUNCATED LOGNORMAL-N 7.28

TRUNCATED LOGNORMAL-N 7.28

TRUNCATED LOGNORMAL-N 7.28

TRUNCATED LOGNORMAL-N -6.91

TRUNCATED LOCGNORMAL-N -9.9

.2385

.0899

.282

.2385

.0899

.282

.2385

.0899

.282

.0915

.0915

.95

0

.48

18

.67

1.33

.75

.852

1.33

10

2157

1.33

.9

.9

.9

1.1

1

.9

1.1"

.2

.5

1.1

1.82

1.82

1:82

3.22

3.22

3.22

t.1

1

.9

1.1

3.15

3.22

3.15

.9

.2

.827

.1322

.786

.827

.1322

.786

.827

.1322

.786

.0629

.0629

0

.001

84

.95

2.49

2.49

30

2.49

.001

.001

.001

2.3

.6878

4.5

2.3

.6878

4.5

2.3

.6878

4.5

.628

.628

.000008

.999

.0151 .000016 .1365 .00002

9250

9250

9250

.999

.999

.999

.001 .999

.001 .999

.001 .999

.001 .999

.001

.001

.001

.001

.001

.001

.001

.001

.001

.001

.001~

..001

.601

.0o1

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

1i! q27is
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Probabilistic results summary : EFICm-243_soil UCGL

File : C:\RES'RADFAMILY\RESRAD\EF1 SOIL DCGLCM243.RAD

Peak of the mean dose (averaged over observations) at graphical times
Repetition Time of peak mean dose Peak mean dose

Years - mrem/yr

1 0.000E+00 3.225E-01

646 -oo~
ke~ 0

(A #f 275-
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Summary EFU_Clls34_soil DCGL

File C:\RESRADFAMILY\RESRAD\EF1 SOIL DCGLCS134.RAD

Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines

8G 06

Dose Conversion Factor (and Related) Parameter Summary ...

Site-Specific Parameter Summary ..........................

Summary of Pathway Selections ............................

Contaminated Zone and Total Dose Summary .................

Total Dose Components

Time = 0.000E+00 ....................................

Time = 1.000E+00 . ...................................

Time = 3.000E+00 ....................................

Time 1.000E+01 ....................................

Time = 3.0 0E +01 .....................................

Time = 1.000E+02 ....................................

Time = 3.000E+02......................................

Time 1.000E+03 ....................................

Dose/Source Ratios Summed Over All Pathways ..............

Single Radionuclide Soil Guidelines ......................

Dose Per Nuclide Summed Over All Pathways.................

Soil Concentration Per Nuclide ...........................

2

3

7

8

9
10

12

13

14

15

16

17

17

18

18
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Version 6.4 T
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ErlCs134_soil DCGL

C:\RISRADFAMILY\RESRAD\EF1 SOILm DOGL- CS134.RAD
gAw-o$q

tt vo
Dose Conversion Factor (and Related) Parameter Summary

Dose Library: Cs134 PTF EFI DCGL Plus FGR 11

Parameter

A-I OCF's for external ground radiation, (mrem/yr)/(pCi/g)

A-i Cs-134 (Source: FGR 12)

B-I Dose conversion factors for inhalation, mrem/pCi:

B-I Cs-134

D-1 Dose conversion factors for ingestion, miem/pCi:

D-I Cs-134

Current

v value#

9.472E+00

4.620E-05

7.330E-05

7.823E-02

3.000E-02

8.000E-03

2.000E+03

I1.000E+02

Base Parameter

Case* Name

9.472E+00 DCFI( 1)

4.620E-05 DCF2( 1)

7.330E-05 DCF3( 1)

4.000E-02 RTF( 1,I)

3.000E-02 RTF( 1,2)

8.000E-03 RTF( 1,3)

2.000E+03 BIOFAC( 1

1.000E+02 BIOFAC( 1

D-34

D-34

D-34

D-34

Food transfer factors:

Cs-134 , plant/soil concentration ratio, dimensionless

Cs-134 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

Cs-134 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

D-5 Bioaccumulation factors, fresh water, L/kg:

D-5 Cs-134 , fish

D-5 Cs-134 , crustacea and mollusks
,1)
,2)

#For DCFl(xxx) only, factors are for infinite depth & area. See ETFG table in
*Base Case means Default.Lib w/o Associate Nuclide contributions.

Ground Pathway of Detailed Report.

169 11 f~y
.1

...... ....



RESRAD,

Summary

File

Version 6.4 T! Limit = 30 days 09/03/2008 17:36 Page 3

:EF1 Csl34 soil DCGL

C:\RESRAD FAMILY\RESRAD\EF1 SOIL DCGLCS134..RAD

0OPWO
Site-Specific, Parameter Summary

Parameter

User

Input Default

Used by RESRAD Parameter

(If different from user input) Name

Roll

Roll

RollR011

R011

R011

RollR011

R011
RollRO011

Roll

Roll

Roll

Roll

Area of contaminated zone (m**2)

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Time.since placement of material (yr)

Times

Times

Times

Times

Times

for

for

for

for

for

calcuiations

calculations

calculations

calculations

calculations

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

Times for calculations

Times for calculations

Times for calculations

Times for calculations

R012 Initial principal radionuclide (pCi/g): Cs-134

R012 Concentration in groundwater (pCi/L): Cs-134

R013 Cover depth (m)

R013 Density of cover material (g/cm**3)

P,013 Cover depth erosion rate (m/y=)

R013 Density of contaminated zone (g/cm**3)

R013 Contaminated zone erosion rate (m/yr)

R013 Contaminated zone total porosity

R013 Contaminated zone field capacity

R013 Contaminated zone hydraulic conductivity (m/yr)

R013 Contaminated zone b parameter

R013 Average annual wind speed (m/see)

R013 Humidity in air (g/m**3)

R013 Evapotranspiration coefficient

R013 Precipitation (m/yr)

R013 Irrigation (m/yr)

R013 Irrigation mode

R013 Runoff coefficient

R013 Watershed area for nearby stream or pond (m**2)

R013 Accuracy for water/soil computations

R014 Density of saturated zone (g/cm**3)

R014 Saturated zone total porosity

R014 Saturated zone effective porosity

R014 Saturated zone field capacity

R014 Saturated zone hydraulic conductivity (m/yr)

R014 Saturated zone hydraulic gradient

R014 Saturated zone b'parameter

R014 Water table drop rate (m/yr)

R014 Well pump intake depth (m below water table)

R014 Model: Nondispersion (ND) or Mass-Balance (MB)

R014 Well pumping rate (m**3/yr)

R015 Number of unsaturated zone strata

7.855Z+03

1.524E-01

1.00OE+02 I
2.500E+01

0.000E+00

1.000E+00

3.OOOE+00

1.000E+01

3.000E+01

1.000E+02

3.OOOE+02

1.000E+03

not used

not used

1.000E+00

not used

0.000E+00

not used

not used

1.564E+00

6.000E-04

4.100E-01

6.400E-02

5.022E+00

6.320E-01,

2.910E+00

not used

6.2500-01

8.400E-01

5.980E-01

overhead

2.000E-01

2.820E+08

1.000F-03

1.564E+00

4.100E-01

3.460E-01

6.400E-02

5.022E+00

2.000E-03

6.320E-01

1.000E-03

1.0000+01

ND

1.649E+03

1

1.000E+04

2.0 OE+00

1.000E+02

3.000E+01

0.000E+00

1.00OE+00

3.OOOE+00

1.D000+01

3.000z+01

1.000E+02

3.00 OE+02

1.OOOE+03

0.000E+00

0.OOOE+00

0.000E+00

0.000E+00

0.0000+00

1.500E+00

1.000E-03

1.500E+00

1.OOOE-03

4.0000-01

2.000E-01

1.0OOE+01

5.300E+00

2.OOOE+00

8.000E+00

5.00OE-01

1.OOOE+00

2.000E-01

overhead

2.000E-01

1.000E+06

1.000E-03

1.500F+00

4.000E-01

2.OOOE-01

2.000E-01

1.000E+02

2.000E-02

5.300E+00

1.000E-03

1.000E+01

ND

2.500E+02

1

AREA

-- THICKO

LCZPAQ
- - -BRDL

TI

T 2)

T 3)

T 4)

T 5)

-T 6)

-T 7)

IT(

T 9)

T (10)

COVERO

DENSCV

- VCV

DENSCZ
--- VCZ

TPCZ

FCCZ

HCCZ

BCZ

WIND

HUMID

EVAPTR

PRECIP

RI

IDITCH"

RUNOFF

WAREA

.... EPS

DENSAQ

TPSZ
--- , PSZ

FCSZ
HCSZ

--- HGWT

-BSZ

- - -DWIBWT

MODEL

NW

INS

wo Of ý75
....... .... ................ .......... ................
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Summary : EF61Cs134 soil DCGL

File : C:\RESRADFAMILY\RESRAD\6F1 SOIL; DCGLCS134.RAD
( 6-0o t

gv
Site-Specific Parameter Summary (continued)

Menu

R015
EK015
R015

R015

R015

R015

R015

Parameter

Unsat. zone 1, thickness (m)

Unsat. zone 1,

Unsat. zone 1,

Unsat. zone 1,

Unsat. zone 1,

Unsat. zone 1,

soil density (g/cm**3)

total porosity

effective porosity

field capacity

soil-specific b parameter

1
1

4

3

6

6

5Unsat. zone 1, hydraulic conductivity (m/yr)

Distribution coefficients for Cs-134

Contaminated zone (cm**3/g)

Unsaturated zone 1 (c)**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

RO 17
R017

R017
R017

R017

R017

Inhalation rate (m**3/yr)

mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS =

2

4

4

D

0

8

2

3

5
3

1

1

User

Input

.800E+00

.564E+00

.100E-01

.460E-01

.400E-02

.320E-01

.022E+00

.131E+03

.460E+02

.460E+02

.000E+00

.000E+00

.400E+03

.330E-05

.000E+01

.800E-01

.982E-01

.571E-01

.181E-01

.000E+00

2

0

8

1

Default

4.000E+00

1.500E+00

4.000E-01

2.00CE-01

2.000E-01

5.300E+00

1.000E+01

4.600E+03

4.600E+03

4.600E+03

0.0006+00

0.000E+00

8.400E+03

I.000E-04

3.000E+01

4. 000E-0 1

7.000E-01

5.OOOE-01

2.5006-01

1. 000E+00

Used by RESRAD

If different from user input)

9.,3776-04

not used

>0 shows circular AREA.

DCNUCC(
0CNGCU(

DCNUCS(

ALEACH(

SOLUBK(

1)

1,1)

1)

1)

1)

H (1)

DENSUZ(1)

TPUZ (1)

EP6Z(1)

FCUZ(1)

BUZ (1)

HCUZ (1)

1) :

Parameter

Name

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

(M)
(in),

(m),

(mn),

(in),

(in),

(in),

(in),

(in),

(in),

(W)

(W)

ring 1:

ring 2:

ring 3:
ring 4:

ring 5:

ring 6:

ring 7:

ring 8:

ring .9:

ring 10:

ring 11:

ring 12:

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

5. O0OE+01

7.071E+01

0.000E+00

0.000E+00

0.000E+00

0. 000E+00

0.000E+00

0.000E+00

0.000E+00

0. 000E +00

0.000E+00

0.000Z+00

INHALR

MLINH

ED
SHF3

SHFI

FIND

FOTD

FS

PADSHAPE) 1)

RADSHAPE) 2)

RADSHAPE) 3)

RAD SHAPE) '4)

PADSHAPE) 5)

PADSHAPEC 6)

RADSHAPE) 7)

RADSHAPE) 8)

RAD SHAPE) 9)

RADSHAPE(10)

PADSHAPE(II)

RADSHAPE(12)

7lo q .2 7S_

---------- -- -......... .... ...... .........
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Summary EU_051Cs34_soil COOL

File C:\RESHADFAMILY\RESRAD\EF1 SOIL DCGLCS134.RAD

Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter

Menu Parameter Input Default j (If different from user input) Name

R017 Fractions of annular areas within AREA: I
R017 Ring 1 not used 1.000E+00 --- FRACA(1)

R017 Ring 2 not used 2.732E-01 --- FRACA( 2)

R017 Ring 3 not used 0.000Z+06 --- FRACA( 3)

R017 Ring 4 not used 0.000E+00 --- ERROR)4)

R017 Ring 5 not used 0.0O0E000 --- FRACA( 5)

R017 Ring 6 not used 0.000E+00 --- jRROR6)

R017 Ring 7 not used 0.000E+00 --- FRACA( 7)

R017 Ring 8 not used 0.000E+00 --- FRACA( 8)

Ro17 Ring 9 not used 0.000E+00 --- EROR)9)

R017 Ring 10 not used 0.000E+00 --- FRACA(10)

R017 Ring 11 not used 0.000E+00 --- FRACA(11)

R017 Ring 12 not used 0.000E+00 --- FRACA(12)

R018 Fruits, vegetables and grain consumption (kg/yr) 1.120E+02 2.600E+02 --- DIET(l)

R018 Leafy vegetable consumption (kg/yr) 2.140E+01 1.400E+01 --- DIET(2)

R018 Milk consumption (L/yr) 2.330E+02 9.200E+01 -- I DIET(3)

R018 Meat and poultry consumption (kg/yr) 6.510F+01 6.300E+01 --- DIETJ4)

R018 Fish consumption (kg/yr) 2.060E+01-I 5.400E+00 j-DIET(5)

R018 Other seafood consumption (kg/yr) 9.000E-01 9.000O-01 .... DIET(6)

R018 Soil ingestion rate (g/yr) 1.826E+01 3.650E+01 --- SOIL

R018 Drinking water -intake (L/yr) 4.785E+02 5.100E+02 --- DWI

3018 Contamination fraction of drinking water 1.000F+00 1.000E+00 -- FDW

R018 Contamination fraction of household water not used 1.000E+00 --- FHHW

R018 Contamination fraction of livestock water 1.000E+00 1.000E+00 --- FLW

R018 Contamination fraction of irrigation water 1.000E+00 i1.000E+00 --- FIRW

R018 Contamination fraction of aquatic food 1.000E+00 5.000F-01 FR9

R018 Contamination fraction of plant food I.1000+00 --1 FPLANT

R01B Contamination fraction of meat 1.000E+00 -1 --- FMEAT

R018 Contamination fraction of milk 1.000E+00 1-1 --- FMILK

R019 Livestock fodder intake for meat (kg/day) I 2.710E+01 I 6.800E+01,j --- LFI5

R019 Livestock fodder intake for milk (kg/day) 6.320E+01 5,500E+01 LF16

R019 Livestock water intake for meat (L/day) 5.000Z+01 5.000E+01 --- LWIS

RO19 Livestock water intake for.milk (L/day) 6,000E+01 1.600E+02 --- LWI6

R019 ILivestock soil intake (kg/day) 5.000E-01 5.0003-01 --- LSI

R019 Mass loading for foliar deposition (g/m**3) 4.000E-04 1.0003-04 --- MLFD

R019 Depth of soil mixing layer (m) 1.5003-01 1.5003-01 --- DM

R019 Depth of roots (m) 1.225E+00 9.000E-01 --- DROOT

R019 Drinking water fraction from ground water 1.000-+00 I.000E+00 --- FGWDW

R019 Household water fraction from ground water not used 1.OOOE+00 --- FGWHH

R019 Livestock water fraction from ground water 1.000E+00 1.000E+00 --- FGWLW

R019 Irrigation fraction from ground water 1.000E+00 4..000t+00 -- FGWIR

R19B Wet weight crop yield for Non-Leafy (kg/m**2) 5.600E-01 I 7.000E-01 --- YV(1)

R19B Wet weight crop yield for Leafy (kg/m**2) 2.889E+00 I 1.500E+00 --- YV(2)

RI9B Wet weight crop yield for Fodder (kg/m**2) 1.887E+00 j 1.100E+00 --- YV(3)

R19B Growing Season for Non-Leafy (years) 2.460E-01 ¶ 1.700E-01 -- TE(1)

ztl9B Growing Season for Leafy (years) 1.230E-01 2.500E-01 -- TE(2)

R19B Growing Season for Fodder (years) 8.200E-02 I 8.000E-02 --- TE(3)

7 .1.217•S
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EFICs134_soil DCGL I

C:\RESRAOFAMILY\RESRAD\EF1 SOIL DCGLCS134.RAD
EW6- oy

•0•
Site-Specific Parameter Summary (continued)

Menu
- 4I
R19B

R19B

R19B

R19B

R19B
R19B

R19B

R19B

CI9

C14

C14 I

C14

C14

C14

014

014

STOP.

STOR

STOP

STOP

STOP

STOP

STOP

SOR

STOR

STOR

Parameter

Translocation Factor for Non-Leafy

TranslccationFactor for Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leafy

Dry Foliar Interception Fraction for Leafy

Dry Foliar Interception Fraction for Fodder

Wet Foliar Interception Fraction for Non-Leafy

Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder

Weathering Removal Constant for Vegetation

C-12 concentration in water (g/cm**3)

C-12 concentration in contaminated soil (g/g)

Fraction of vegetation carbon from soil

Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (m)

C-14 evasion flux rate from soil (1/sec)

C-12 evasion flux rate from soil (1/sec)

Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed

Storage times of contaminated foodstuffs (days)

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk

Meat and poultry I

Fish

Crustacea and mollusks

Well water

Surface water

Livestock fodder

-4

User

Innut Default

1.000E-01 1.000E-01

1.000E+00 1.000E+00

1.000E+00 1.000E+00

3.500E-01 2.500E-01

3.500E-01 2.500E-01

3.500E-01 2.500E-01

3.500E-01 2.500E-01

6.700E-01 2.500E-01

3.500E-01 2.500E-01

1.800E+01 2.000E+01

not used 2.0002-05

not used 3.000E-02

not used 2.000E-02

not used 9,8002-01

not used 3.000E-01

not used 7.000E-07

not used 1.000E-10

not used 8.000E-01

not used 2.000E-01

1.400E+01 1.400E+01

1.000E+00 1.000E+00

1.000E+00 1.000E+00

2.0O0E+01 2.000E+01

7.000E+00 7.000E+00

7.000E+00 7.000B+00

1.000E+00 1.000E+00

1.000E+00 1.000E+00

4.500E+01 4.500E+01

not used 1.5001-01

not used 2.400E+00

not used 4.000E-01

not used 1.000E-01

not used 5.000E-02

not used 3.0007-02

not used 2.°000-06

not used 3.000E-07

not used 2.000E-06

not used 2.000E+00

not used 5.000E-01

not used 2.500E+00

not used 0.000E+00

not used 1-1.00E+00

not used 2.500E-01

not used 1.500E-01

32

Used by'RESRAD -

(If differer.t from user inpu

* Param(

t I ) Nam.

TIV(l)

TIV(2)

TIV (3)

RDRY (1)

RDRY (2:

RDRY (3)

RWST (1)

RWET (2)

SRWIT (3)

WLAM

C12WTR

C12CZ
CSOIL

CAIR

DMC

EVSN
REVSN

AVFG4

AVFG5

STORAT

STORET
STOA-T
STORT

STOR T

STORET

STORAT

STORET

STORaT

FLOOR1

DENSFL

TPCV

TPFL

PH2OCV

PH20FL

DIFCV

DIFFL

'DIFCZ

HMIX

•REX G
HRM

FAI

DMFL

EMANA C

EMANA(:

NPTS

eter

)

)

)
)

)

)

(1)

(2)

(3)

(4)

(5)

(6)

(7)
(8)

(9)

R021 Thickness of building foundation (m)

R021 Bulk density of building foundation (g/cm**3)

R021 Total porosity of the cover material

R021 Total porosity of the building foundation

R021 Volumetric water content of the cover material

R021 Volumetric water content of the foundation

R021 Diffusion coefficient for radon gas (m/sec):

R021 in cover material

R021 in foundation material

R021 in contaminated zone soil

R021 Radon vertical dimension of mixing (m)

R021 Average building air exchange rate (1/hr)

R021 Height of the building (room) (m)

ROl Building interior area factor

R021I Building depth below ground surface (m)

R021 Emanating power of Rn-222 gas

R021 Emanating power of Rn-220 gas

TITL Number of graphical time points

I.

i)

2)

-73 12 7S-
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Summary : EFI_Cs134_3oil DCGL

File : C:\RESRADFAMILY\RESRAD\EFI $OIL DCGLCS134.RAD
!ýA16-06Y

Rtv
Site-Specific Parameter Summary (continued)

II user

Input

I Used by PESRAD I Parameter
Default I (If different from User input) I NameMenu, I Parameter

TITL Maximum number of integration points for dose 17 --- . . LYMAX
TITL j Maximum number of integration points for risk 1 -----

Summary of Pathway Selections

Pathway User Selection

-I -- external gamma active

2 -- inhalation (w/o radon) active

3 -- plant ingestion active

4 -- meat ingestion active

5 -- milk ingestion active

6 -- aquatic foods active

7 -- drinking water active

8 -- soil ingestion active

9 -- radon suppressed

Find peak pathway doses active

7-Lj q.2?r- L
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Probabilistic results summary : EFI Csl34_soil DCGL

File : C:\RESRADFAMILY\RESRAD\EFI SOIL DCGL-_CS134.RAD

Table of Contents

Part VI: Uncertainty Analysis

b 0- oo
Ietvo

RESRAD Uncertainty Analysis Results

Probabilistic Input ................................

Total Dose .................... ........................

Total Risk ...........................................

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:'

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Ground External ...........

Inhalation (w/o Radon) ............

Radon (Water Ind.) ................

Plant (Water ind.) ...............

Meat (Water Ind.) ................

Milk (Water Ind.) ................

Soil Ingestion ....................

Water Ingestion ...................

Fish Ingestion .....................

Radon (Water Dep.) ................

Plant (Water Dep.) .................

Meat (Water Dep.) ................

Milk (Water Dep.) .................

2

3

4
5

6

7

8
9

10

11

12

13

14

15

16

17

18

19

20

21

Cumulative Probability Summary .......................

Summary of dose at graphical times, reptition 1.

Peak of the mean dose at graphical times .............

CorrelAtion and Regression coefficients (if any).....

7S~ 1 .275'
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Probabilistic results summary : EFlCs134_soil DCGL

File : C:\RESRADFAMILY\RESRAD\EF1 SOIL DCGLCS134.RAD

Probabilistic Input

Number of Sample Runs: 2000

£NG6

Number Name

*1

2

3

4

5

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

DENSCZ
TPCZ

BCZ

DENSAQ

TPSZ

BSZ

DENSUZ (1)

TPUZ (1)

BUZ (1)

EPSZ

EPUZ (1)

SRF3

MLINH

YV (1)

WLAM

RWET (2)

HCCZ

EVAPTR

RI

HCSZ

DWIBWT

Uw

HCUZ (1)

BBIO(55,1)

BRTF(55,2)

BRTF(55, 3)

DCACTUI(1)

DCACTS(1)

DM

Distribution

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

TRUNCATED NORMAL

UNIFORM

CONTINUOUS LINEAR

TRUNCATED LOGNORMAL-N

TRIANGULAR

TRIANGULAR

BOUNDED LOGNORMAL-N

UNIFORM

UNIFORM

BOUNDED LOGNORMAL-N

TRIANGULAR

UNIFORM

BOUNDED LOGNORMAL-N

LOGNORMAL-N

LOGNORMAL-N

LOGNORMAL-N

TRUNCATED LOGNORMAL-N

TRUNCATED LOGNORMAL-N

TRIANGULAR

Parameters

1.5635

.41

. 632

1.5635

.41

.632

1.5835

.41

.632

.346

.346

.15

B

.56

5.1

.06

5.022

.5

.344

5.022

6

1141

5.022

7.6

-3

-4.61

6.1

6.1

0

.2385

.0899

.282

.2385

.0899

.282

.2385

.0899

.282

.0915

.0915

.95
0.

.48

18

.67

1.33

.75

.852

1.33

10

2157

1.33

.7

.405465

.47

2.33

2.33

.15

.827

.1322

.786

.827

.1322

.786

.827

.1322

.786

.0629

.0629

0

.001

84

.95

2.49

2.49

30

2.3

.6878

4.5

2.3

.6870

4.5

2.3

.6878

4.5

.628

.628

.000008

.999

.0151 .000016 :1365 .0000'

9250

9250

2.49 9250

.001

.001

.6

.999

.999

ItLq27?<!
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Probabilistic results summary : EFiCs134_soil DCGL

File C:\RESRAD_FAMILY\RESRAD\EFI SOIL DCG._CS134.RAD

Peak of the mean dose (averaged over observations) at graphical times

Repetition Time of peak mean dose Peak mean dose

Years mrem/yr

1 0.000E+00 3.022E+0D

LAW6-v00
4tv

-fl a%275
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Summary : EFiCs137_soil DCGL

File : C:\RESRADFAMILY\RESRAD\EFI SOIL DCGLCS137.RAD

Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines

Dose Conversion Factor (and Related) Parameter Summary ... 2

Site-Specific Parameter Summary ........................... 3

Summary of Pathway Selections ............................... 7

Contaminated Zone and Total Dose Summary .................... 8

Total Dose Components

Time = 0.OOOE+00 ..................................... 9

Time = 1.000E+00 ......................................10

Time = 3.000E+00 ................ * .................... 11

Time = 1.000E+01 .................................. 12

Time = 3.000E+01 .. ..................................... 13

Time = 1.000E+02 ... .................................... 14

Time = 3.000E+02 ... .................................... 15

Time = 1..000E+03 ... .................................... 16

Dose/Source Ratios Summed Over All Pathways .............. 17

Single Radionuclide Soil Guidelines ....................... 17

Dose Per Nuclide Summed Over All Pathways ................ 18

Soil Concentration Per Nuclide ............................. 18

11
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Summary : EFlCsI37_soil DCGL

File - C:\RESRADCFAMILY\RESRAD\EFI SOIL DCGLCS137.RAD
£N6 -00r

Rev 0
Dose Conversion Factor (and Related) Parameter Sufimary

Dose Library: DCFPTF Cs137 Plus FGR 11

Current

Value#
I - F

Base

Case*

Parameter

,NameParameter

A-1 DCF's for external ground radiation, (mrem/yr)/(pCi/g)

A-i Ba-137m (Source: FGR 12)

A-i Cs-137 (Source: FGR 12)

B-I Dose conversion factors for inhalation, mrem/pCi:

B-i Cs-137+D

D-1 Dose conversion factors for ingestion, mrem/pCi:

D-1 Cs-137+D

3.606E+00

7.510E-04

3.190E-05

5.000E-05

7.823E-02

6.516E-02

1.393E-02

2.OOOE+03

1.OOQE+02

3.606E+00 DCFl( 1)

7.510E-04 DCFi( 2)

3.190E-05 DCF2( 1)

5.000E-05 DCF3( 1)

4.000E-02 RTF( 1,1)

3.000E-02 RTF( 1,2)

8.000E-03 RTF( 1,3)

2.000E+03 BIOFAC( 1,1)

1.000F+02 BIOFAC( 1,2)

D-34

D-34

D-34

D-34

Food transfer factors:

Cs-137+0 , plant/soil concentration ratio, dimensionless

Cs-137+D , beef/livestock-intake ratio,-(pCi/kg)/(pCi/d)

Cs-137+D ," hilk/livestock-intake ratio, (pCi/L)/(pCi/d)

Bicaccumulation factors, fresh water, L/kg:

Cs-137+D , fish

Cs-137+D , crustacea and mollusks

#For DCFl(xxx) only, factors are for infinite depth & area. See

*Base Case means Default.Lib w/o Associate Nuclide contributions.

ETFG table in Ground Pathway of Detailed Report.

So
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File

Version 6.4 T•. Limit = 30 days 09/03/2008, 17:32 Page 3

EFiCsl37,soil DCGLJ

C:\RESRAD_FAMiLY\RESRAD\EFl SOIL DCGL CSI37.RAD

Site-Specific Parameter Summary

User

I Input

I Used by RESRAD
Default (If different from user input)Parameter

RollR011

Roll
R011R011

R011R011

RD11

Roll

R011

R011

Roll
R011

Roll

R012

R012

R013

R013

R013

R01o

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R014

R014

R014

R014

R014

R014

R014

R014

R014

R014
R014

Area of contaminated zone (m**2)

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

Times for calculations. (yr)

Times for calculations. (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Initial principal radionuclide (pCi/g): Cs-137

Concentration in groundwater (pCi/L): Cs-137

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cml*3)"

Contaminated zone erosion rate (m/yr)

Contaminated zPne total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

Average annual wind speed (m/sec).

Humidity in air jg/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream'or pond .(m**2)

Accuracy for water/soil computations

Density of saturated zone (g/cm**3)

Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field capacity

Saturated zone hyd-raulic conductivity (m/yr)

Saturated zone hydraulic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

Well pump intake depth (m below water table)

Model: Nondispersion (ND).or Mass-Balance (MB)

Well pumping rate (m**3/yr)

7.855E+03
1.5246-01

1.000E+02

2.5006+01

0.000E+00
I .OOOE+00
1.000E+00
3.000E+C0

1.000E601

3.000E+01

I.000E+02
3.000E+02

1.000E+03

not used

not used

1.OOOE+00

I not used

0.OOOE+00

not used

not used

1.564E+00

6.OOOE-04

-4.100E-01 I
6.400E-02

5.022E+00

6.320E-01

2.910E+00

not used

6.250E-01

8.400E-01

5.980E601

overhead

2.000E-01

2.820E+08

1.OOOE-03

1.564E+00

4.100E-01

3.460E-01

6.400E-02

5.022E+00

2.000E-03

6.320E-01

1.000E-03

1.000E+01

ND

1.649E+03

1

1.OOOE+04

2.000E+00

1.000E+02

3.OOOE+01

0.000E+00

1.000E+00

3.000E+00

1.000E+01

3.OO0E+01

1.000E+02

3.000E+02

1.000E+03

0.000E+00

0.OOOE+00

0. OOOE+00

0.000E+00

0.000E+00

1.500E+00

1.000E-03

1.500E+00

1.000E-03

4.000E-01

2.OOOE-01

1.000E+01

5.300E+00

2.000E+00

8.000E+00

5.000E-01

1.OOOE+00

2.000E-01

overhead

2.000E-01

1.000E+06

1.000E-03

1.500E+00

4.6ooE-01

2.000E-011

2.00E-01

1.000E+02

2.000E-02

5.300E+00

1,.000E-03

1.000E+01i

ND

2.500E+02

Param,

Nanr

AREA

THICKO

LCZPAQ

BRDL

TI

T 2)

T 3)

T 4)

T 5)

T C 6)

T(,7)

T( 8)

T( 9)

ST(10)

W1 (1)IWlI) 1

COVER0

DENSCV

VCV

DENSCZ
VCZ.

TPCZ

FCCZ

HCCZ

BCZ

WIND

HUMID

EVAPTR

PRECIP

RI

IDITCH

RUNOFF

WAREA

EPS

DENSAQ

TPSZ

EPSZ

FCSZ

HCSZ

HGWT

BSZ

VWT
DWIBWT

MODEL

UW

NS

eter

e

R015 I Number of unsaturated zone strata

ý . 5
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EFICsl37_soil DCGL

C:\RESRADFAMILY\RESRAD\EFI SOIL DCGLCS137.RAD

5&g- &

Site-Specific Parameter Summary (continued)

User

Input Default

Used by RESRAD

(If different from user input)

Parameter

NameMenu I Parameter

R015

R015

R015

R015

R015

R015

R015

R016

R0l6

R016
R016

R016

R016

R017

RO 17

RO 17

R0 17

R017

R017
RO17
RO17

RO 17

R017

R017

R017

RO17

R017

R017

R017
RO 17

RO 17

RO17

RO 17

R017

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

zone 1,

zone 1,

zone 1,

zone 1,

zone 1,

zone 1,

zone 1,

thickness (m)

soil density (g/cm**3)

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/yr)

Distribution coefficients for'Cs-137

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration-

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS =

Outer annular radius (m), ring 1:

Outer annular radius (m), ring 2:

Outer annular radius (m), ring 3:

Outer annular radius (m), ring 4:

Outer annular radius (m), ring 5:

Outer annular radius (m), ring 6:

Outer annular radius (m), ring 7:

Outer annular radius (m), ring 8:

Outer annular radius (m), ring 9:

Outer annular radius (m), ring 10:-

1.800E+00

1.564E+00

4.100E-01

3.460E-01

6.400E-02

6.320E-01

5.022E+00

4.460E+02

4.460E202

4.460E+02

0.000E+00

0.000E+00

8.400E+03

2.330E-05

3.000E+01

5.800E-01

3.982E-01

6.571E-01

1.181E-01,

1. 000E+00

4. 000E+00

1.500E+00

4.00 0E-01

2.000E-01

2.000E-01

5.300E+00

1.000E+01

4.600E+03

4.600E+03

4. 600E+03

0.000E+00

0.000E+00

8.400E+03

1.000E-04

3.000E+01

4.000E-01

7. 000E-01

5.000E-01

2.500E-01

1.000E+00

5.000E+01

7.071E+01

0. O000+00

0.000E+00

0.O00E+00

0. 000E+00

0. 000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

H(1)

DEHSUZ Cl)

TPUZ (1)

EPUZ (l)

FCUZ (l)

BUZ (1)

HCUZ (I)

4.480E-03

not used

>0 shows circular AREA.

DCNUOCC(

DCNUCU(

DCNUCS(

ALEACH(

SOLUBK(

1)

1,1)

1)

1)

1)

-1) :

not

not

not

not

not

not

not

not

not

not

not

not

used

used

used

used

used

used

used

used

used

used

used

used

INHALR

MLINH

ED

SHF3
SHFI

FIND

FOTD"

FS

RAD SHAPE( 1)

RAD SHAPE C 2)

RADSHAPE) 3)

RADSHAPE( 4)

RADSHAPE) 5)

PADSHAPE'( 6)

RADSHAPE ( 3)
RADSHAPE ( 8)

RADSHAPE .9)

RADSHAPE(10)

RADSHAPE(li)

RADSHAPE(12)
Outer annular radius (m),

Outer annular radius (m),

ring 11:

ring 12:
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Summary :EF1 Csl7_soil DC L, oo2
File : C:\RESRADFAMIIY\RESRAD\EFI SOIL DCGL CS137.RAD

Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter

Menu Parameter Input Default (if different from user input) I Name

I I
R017 Fractions of annular areas within AREA:

R017 Ring 1 not used 1.000E+00 --- FRACA( 1)

R01'7 Ring 2 not used 2.732E-01 --- FRACA( 2)

R017 Ring 3 not used 0.000E+00 --- IFRACA( 3)

R017 Ring 4 not used 0.000E+00 --- FRACA( 4)

R017 Ring 5 not used 0.000E+00 --- FRACA( 5)

R017 Ring 6 not used 0.000E+00 --. FRACA( 6)

R017 Ring 7 not used 0.0b0E+o0 --- FRACA( 7)

R017 Ring 8 not used 0.000E+00 --- FRACA( 8)

R017 Ring 9 not used 0.000E+00 --- FRACA( 9)

R017 Ring 10 not used 0.000E+00 --- FRACA(10)

R017 Ring .11 not used 0.000,+00 --- FRACA(11)

R017 Ring 12 not used 0.000E+00 --- FRACA(12)

R018 Fruits, vegetables and grain consumption (kg/yr) 1.120E+02 1.600E+02 --- DIET(l)

Role Leafy vegetable consumption (kg/yr) 2.140E+01 1.400E+01 --- DIET(2)

R01 Milk consumption (L/yr) 2.330E+02 9.200E+01 --- DIET(3)

R018 Meat and poultry consumption (kg/yr) 6.510E+01 6.300E--01 --- DIET(4)

Role Fish consumption (kg/yr) 2.060E+01 5.400E+00 --- DIET(5)

Role Other seafood'consumption (kg/yr) 9.000E-01 9.000E-01 --- DIET(6)

R0o8 Soil ingestion rate (g/yr) 1.826E+01 3.650E+01 --- SOIL

R018 Drinking water intake (L/yr) 4.785E+02 5.100E+02 --- DWI

Role Contamination fraction of drinking water 1.000E+00 1.000E+00 --- FDW

R018 Contamination fraction of household water not used 1.000E+00 --- FHHW

R018 Contamination fraction of livestock water l 1.000E+00 I 1.000E+00 --- FLW

R018 Contamination fraction of irrigation water • 1.000E+00 1.000E+00 FIRW

R018 Contamination fraction of aquatic food 1.000E+00 5.000E-01 --- FR9

R018 Contamination fraction of plant food 1.OOOE+00 1-1 --- FPLANT

R018 Contamination fraction of meat I1.0008+00 o - --- FMEAT

R018 Contamination fraction of milk 1.000E+00 1-1 --- FMILK

R019 Livestock fodder intake for meat (kg/day) 2.710E+01 6.800E+01 -- LFI5

R019 Livestock fodder intake for milk (kg/day) 6.320E+01 5.500E+01 LFIE

R019 Livestock water intake for meat (L/day) 5.000S+01 5.000E+01 --- LWI5

R019 Livestock water intake for milk (L/day) . 6.000E+01 1.600E+02 --- LWI6

R019 Livestock soil intake (kg/day) 5.000E-01 5.000E-01 --- LSI

R019 Mass loading for foliar deposition (g/m**3) 4.000E-04 1.000E-04 . .MLFD

R019 Depth of soil mixing layer (m) 1.499E-01 1.500E-01 --- DM

R019 Depth of roots (m) 1.225E+00 9.000E-01 --- DROOT

.R019 Drinking water fraction from ground water 1.000E+00 1.000E+00 --- FGWDW

R019 Household water fraction from ground water not used 1.000Z+00 --- FGWHH

R019 Livestock water fraction from ground water 1.000E+00 1.000E+00 --- FGWLW

R019 Irrigation fraction from ground water 1.000E+00 1.000E+00 --- FGWIR

RI9B Wet weight crop yield for Non-Leafy (kg/m**2) 5.600E-01 7.0008-01 YV(1)

RlmB Wet weight crop yield for Leafy (kg/m**2) 2.889E+00 1.500E+00 --- YV(2)

RI1B Wet weight crop yield for Fodder (kg/m**2) 1.887E+00 1.100E+00 --- YV(3)

R19B Growing Season for Non-Leafy (years) 2.460E-01 1.7008-01 --- TE(1)

Ri1B Growing Season for Leafy (years) 1.2308-01 2.500E-01 --- TE(2)

R19B Growing Season for Fodder (years) 8.200E-02 9.000E-02 Z--- T(3)
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Summary EF1_Cs137_soil DCGL

File C:\RESRAD FAMILY\RESRAD\EF1 SOIL DCGL CS137.RAD
.Rov 0

Site-Specific Parameter Summary (continued)

Menu

User

Input Default

Used by RESRAD Parameter

(If different from user input) I NameParameter

I I

R19B Translocation Factor for Non-Leafy

RI9B Translocation Factor for Leafy

R19B Translocation Factor for Fodder

R19B Dry Foliar Interception Fraction for Non-Leafy

R19B Dry Foliar Interception Fraction for Leafy

R19B Dry Foliar Interception Fraction for Fodder

R19B Wet Foliar Interception Fraction for Non-Leafy

R91B Wet Foliar Interception Fraction for Leafy

R199 Wet Foliar Interception Fraction for Fodder

RI9B Weathering Removal Constant for Vegetation

C14 C-12 concentration in water (g/cm**3)

C14 C-12 concentration in contaminated soil (g/g)

C14 Fraction of vegetation carbon from soil

C14 Fraction of vegetation carbon from air

C14 C-14 evasion layer thickness in soil (m)

C14 C-14 evasion flux rate from soil (1/sec)

C14 C-12 evasion flux rate from soil (1/sec)

C14 Fraction of grain in beef cattle feed

C14 Fraction of grain in milk cow feed

STOR Storage times of contaminated foodstuffs (days):

STOR Fruits, non-leafy vegetables, and grain

STOR Leafy vegetables

STOR Milk

STOR Meat and poultry

STOR Fish

STOR Crustacea and mollusks

STOR Well water

STOR Surface water

STOR Livestock fodder

R021 Thickness of building foundation (m)

R021 Bulk density of building foundation (g/cm**3)

R021 Total porosity of the cover material

R021. Total porosity of the building foundation

R021 Volumetric water content of the cover material

R021 Volumetric water content of the foundation

R021 Diffusion coefficient for radon gas (m/sec):

R021 in cover material

R021 in foundation material

R021 in contaminated zone soil

R021 Radon vertical dimension of mixing (m)

R021 Average building air exchange rate (l/hr)

R021 Height of the building (room) (m)

R021 I Building interior area factor

R021 Building depth below ground surface (m)

R021 Emanating power of Rn-222 gas

R021 Emanating power of Rn-220 gas

TITL Number of graphical time points

1.00

1.00

1.00

3.50

3.50

3.50

3.50

6.70

3.50

1.80

not

not

not

not

not

not

not

not

not

1.40

1.00

1.00
2.00

7.00

7.O0

1.00

1.00

4.50

not

not

not

not

not

not

not

not

not

not

not

not

not

not

not

not

00E-01 I 1.000E-01

0OE+00 1.000E+00

0OE+00 1.000Z+00

0E-01 2.500E-01

00-01 2.500E-01

0E-01 2.500E-01

0E-01 2.500E-01

0E-01 2.500E-01

0E-01 2.500E-01

)OE+01 2.OOOE+01

used 2.000E-05

used 3.OOOE-02

used 2.OOOE-02

used 9.800E-01

used 3.000E-01

used 7.000E-07

used 1.000E-10

used 8.000E-01

used 2.000E-01

0E+01 1.400E+01

OOE+00 1.000E+00

00E+00 1.000Z+00

0OE+01 2.000÷+01

0E+00 7.000E+00

0E+00 7.000E+00

00E+00 1.000E+00

OE+00 1.000E+00

0E+01 4.500E+01

used 1.500E-01

used 2.400E+00

used 4.00OE-01

used 1.000E-01

used 5.000E-02

used 3.000E-02

used 2.000E-06

used 3.000E-07

used 2.000E-06

used 2.000E+00

used 5.000E-01

used 2.500E+00

used 0.000E+00

used -1.000E+00

used 2.500E-01

used 1.500E-01

32

TIV (1)

TIV (2)

TIV(3)

RDRY (1

RDRY (2

RDRY (3

RWET (1

RW3T (2

RWET (3

WLAM

C12WTR

C12CZ
CSOIL

CAIR.

DMC
EVSN
REVSN

AVFG4

AVFG5

STOR T

STORT

STOR T

STOR T

STOR T

STOR T

STOR T

STOR T

STORT

FLOOR1

DENSFL

TPCV

TPFL

PH2OCV

PH2OFL

DIFCV.

DIFFL

DIFCZ

HMIX

REXG

HRM

FAI

DMFL

EMANAC(

EMANA(

NPTS

)
)
}
)
)
)

(1)

(2)

(3)

(4)
(5)

(6)

(7)

(8)

(9)

2)
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Summary EFI_CsI37_soil DCGL

File : C:\RESRADFAMILY\RESRAD\EFI SOIL DCGLCSl37.RAD
*~oI

Site-Specific Parameter Summary (continued)

II User

Input Default 1

Used by RESRAD

(If different from user input)

Parameter

Name.Menu I Parameter

SI I I~
TITL Maximum number of integration points for dose 17 .LYMAX

TITL I Maximum number of integration points for risk j 1 KYMAX

Summary of Pathway Selections

Pathway User Selection

1 -- external gaemma active

2 -- inhalation (w/o radon)l active

3 -- plant ingestion active

4 -- meat ingestion active

5 -- milk ingestion active

6 -- acuatic foods active

7 -- drinking water active

8 -- soil ingestion active

9 -- radon suppressed

Find peak pathway doses active
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Probabilistic results summary : EFICs137_soil DCGL

File : C:\RESRADFAfAILY\RESRAD\EFI SOIL DCGLC5137.RAD

Table of Contents

Part VI: Uncertainty Analysis

RESRAD Uncertainty Analysis Results

Probabilistic Input ................................

Total Dose . .........................................

Total Risk . ....................................... ...

Dose vs Pathway: Ground External ...................

'2008 17:32 Page 1

ThO- Oo%

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Inhalation (w/o Radon) ............

Radon (Water Ind.) ................

Plant (Water Ind.) ......... . ......

Meat (Water Ind.) ................

Milk (Water Ind.) ................

Soil Ingestion ....................

Water Ingestion ...................

Fish Ingestion .....................

Radon (Water Dep.) .... .............

Plant (Water Dep.) .................

Meat (Water Dep.) .................

Milk (Water Dep.) ................

2

3

4

5

6

7
8

9
10
ii
11

12

13

14

15

16

17

18

19

20

21

Dose vs Pathway:

Cumulative Probability Summary .......................

Summary of dose at graphical times, reptition 1 .....

Peak of the mean dose at graphical times .............

Correlation and Regression coefficients (if any) .....

. ...... .......



RESRAD, Version 6.4 T1 Limit = 30 days 09/03/2008 17:32 Page 2

Probabilistic results suemmary.: EFiCsl37_soil DCGL

File : C:\RESRADFAMILY\RESRAD\EF1 SOIL DCGL_CS137.RAD

Probabilistic Input

Number of Sample Runs: 2000

NG-6o0
AtV 0

Number Name Distribution Parameters

DENSCZ

TPCZ

BCZ

DENSAQ

TPSZ

BSZ

DENSUZ(1)

TPUZ (1)

BUZ (1)

EPSZ

EPUZ(1)

SHF3

MLINH

YV (1)

WLAM

RWET (2)

HCCZ

EVAPTR

RI

HCSZ

DWIBWT

UW

HCUZ(1)

BBIO(55,1)

DCACTC (1)

DCACTUl(1)

DCACTS (l)

BOUNDED NORMAL 1.5635

BOUNDED NORMAL .41

BOUNDED LOGNORMAL-N .632

BOUNDED NORMAL 1.5635

BOUNDED NORMAL .41

BOUNDED LOGNORMAL-N .632

BOUNDED NORMAL 1.5835

BOUNDED NORMAL .41

BOUNDED LOGNORMAL-N .632

BOUNDED NORMAL .346

TRUNCATED NORMAL .346

UNIFORM .15

CONTINUOUS LINEAR 8

TRUNCATED LOGNORMAL-N .56

TRIANGULAR 5.1

TRIANGULAR .06

BOUNDED LOGNORMAL-N 5.022

UNIFORM .5

UNIFORM .344

BOUNDED LOGNORMAL-N 5.022

TRIANGULAR 6

UNIFORM 1141

BOUNDED LOGNORMAL-N 5.022

LOGNORMAL-N 7.6

TRUNCATED LOGNORMAL-N 6.1

TRUNCATED LOGNORMAL-N 6.1

TRUNCATED LOGNORNAL-N 6.1

.2385

.0899

.282

.2385

.0899

.282

.2385

.0899

.282

.0915

.0915

.95

0*

.48

18

.67

1.33

.75

.852

1.33

10

2157

1.33

.7

2.33

2.33

2.33

.827

.1322

.786

.827

.1322

.786

.827

.1322

.786

.0629

.0629

0

.001

84

-95

2.49

2.49

30

2.3

.6878

4.5

2.3

.6878

4.5

2.3

.6878

4.5

.628

.628

.000008

.999

.0151 .000016 .1365 .00002

9250

9250

2.49 9250

.001 .999

.001 .999

.001 .999

811 .2e 7•
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Probabilistic results summary : EFI Csl37_soil DCGL

File : C:\RESRADFAMILY\RESRAD\EFI SOIL DCGL_CS137.RAD

Peak of the mean dose (averaged over observations) at graphical times

Repetition Time of peak mean dose Peak mean dose

Years mrem/yr

I O.OOOE+00 1.493E+00

4-V 0

SW I 27S-
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Suxmary EF1_Eu-152_soil DCGL

File C:\RESPAD_FAAILY\PESRAD\USERFILES\E0152\EF1SOIL DCGL_EUl52.RAD

Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines

Dose Conversion Factor (and Related) Parameter Summary ...

Site-Specific Parameter Summary ...........................

Summary of Pathway Selections ............................

Contaminated Zone and Total Dose Summary .................

Total Dose Components

Time = 0.000E+00 ....................................

Time = 1.000E+00 ....................................

Time - 3.000E+00 ....................................

Time - 1.000E+01 ....................................

Time - 3.000E+01 .....................................

Time = 1.000E+02 ....................................

Time - 3.000E+02 ....................................

Time - 1.000E+03.....................................

Dose/Source Ratios Summed Over All Pathways ..............

Single Radionuclide Soil Guidelines ........................

Dose Per Nuclide Summed Over All Pathways .................

Soil Concentration Per Nuclide ............................

2

3

7

8

9

10

11

12

13

14

15

16

17

17

18

18

qo 01 2
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Summary EFl Eu-152_soil DCGL

File C:\RZSRADFAMILY\PESRAD\USERFILES\Eu152\EUISOIL DCGLEUJI52.RAD

Dose Conversion Factor (and Related) Parameter Summary

Dose Library: FGR 11

. 4ehl 0

Menu

Current

Value# I
Base - Parameter

Case* Name:Parameter

A- f
A-iI DCF's for external ground radiation, (mrem/yr)/(pCi/g)

A-I Eu-152

A-1 Gd-152

(Source: FGR 12)

(Source: FGR 12)

B-I

B-1I

B-2

D-I

D-I

D-!

Dose conversion factors for

Eu-152

Gd-152

Dose conversion factors for

Eu-152

Gd-152

inhalation, mrem/pCi:

ingestion, mrem/pCi:

D-34 Food transfer factors:

0-34

D-34

D-34

D-34

D-34

D-34

D-34

D-5

D-5

D-5

D-5

D-5

D-5

Eu-152 , plant/soil concentration ratio,

Eu-152 , beef/livestock-intake ratio, (p

Eu-152 , milk/livestock-intake ratio, (p

Gd-152 , plant/soil concentration ratio,

Gd-152 , beef/livestock-intake ratio, (p

Gd-152 , milk/livestock-intake ratio, (p

Bioaccumulation factors, fresh water, L/kg:

Eu-152 , fish

Eu-152 , crustacea and mollusks

dimensionless

Ci/kg)/(pCi/d)

Ci/L)/(pCi/d)

dimensionless

Ci/kg)/(pCi/d)

Ci/L)/(pCi/d)

7.006E+00

0.000E+00

2.210E-04

2.430E-01

6.480E-06

1.610E-04

2.500E-03

2.OOOE-03

5.000E-05

2.500E-03

2.0 00E-03

2.000E-05

5.000+E+I

1.000E+03

2.500E+01

1.000E+03

7.006E+00 DCFl 1)

0.000E+00 ICFK 2)

2.210E-04 DCF2 1)

2.430E-0i DCF2( 3)

6.4806-06 DCF3( 1)

1.610E-04I DCF3( 3)

2.500E-03 RTF( 1,1)

2.000E-03. RTF( 1,2)

5.000E-05 RTF( 1,3)

2.500E-03 RTF( 3,1)

2.OOOE-03 RTF( 3,2)

2.000E-05 RTF( 3,3)

.O000E+01 BIOFAC( 1,i)

1.000E+03 BIOFAC( 1,2)

2.500E+01 BIOFAC( 3,1)

1.000E+03. BIOFAC( 3,2)

Gd-152

Gd-152

fish

crustacea and mollusks

#For DCFl (xxx) only, factors are for infinite depth & area.. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary 1EF1 _Eu-152_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\E1t152\EFlSOIL DCGLIEU152.RAD

Site-Specific Parameter Summarv

9AI6 -ta'4'

Menu

User

Input 4
Used by RESRAD - I Parameter*

Default I (If different from user input) I NameParameter

I

Roll

Roll

Roll

Roll

R011

R011

Roll

Roll

Roll

R011

R011

R011

Roll

Roll
R011

R012

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

P013

R013

R013

R013

R013

R013

R013

R013

R014

R014

R014

R014

R014

R014

R014
P014

P014

R014

R014R014

Area of contaminated zone (m**2)

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)

Basic radiation dose limit (mren/yr)

Time since placement of material (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Initial principal radionuclide )pCi/g): Eu-152

Concentration in groundwater. (pCi/L): Eu-152

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm**3)

Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

Average annual wind speed (m/sec)

Humidity in air (g/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond (m*r2)

Accuracy for water/soil computations

Density of saturated zone (g/cm**3)

Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yr)

Saturated zone hydraulic gradient

Saturated zone b.parameter

Water table drop rate (m/yr)

Well pump intake depth (m below water table)

Model: Nondispersion (ND) or Mass-Balance (MB)

Well pumping rate (m**3/yr)

I.

I.

7.855E+03

1.524E-01 I
1.000E+02 1

2.500E+01

0.000E+00

1.000E+00

3.000E+00

1.000E+01

3.000E+01

i.0001+02

3.000E+02

1.000E+03

not used

not used

1.000E+00

not used

0.000+00[

not used

not used

1.564E+00

6.000E-04

4.100E-0o I
6.400E-02

5.022E+00

6.3201-01

2.910E+00

not used

6.250E-01

8.400E-01

5.9801-01

overhead

2.000E-01

2.820E+08

1.000E-03

1.564E+00

4.100E-01

3.460E-01

6.400E-02

5:0221+00

2.00O0-03

6.320E-01

1.000E-03

1.0001+01.

ND

1.649E+03

1.000E+04

2.000E+00

1.000E+02

3.000E+01

0.000E+00

1.OOOE+00

.3.006E+00

1.000E+01

3.000E+01

1.000E+02

3.000E+02

1.000E+03
0.O000E+O00
0.000E+00

0.000E+00

0.000E+00

0.O0001E+0

1.500E+00

1.000E-03

1.500E+00

1.000E-03

4.000E-01

2.000E-01

1.000E+01

5.300E+00

2.000E+00

8.000E+00

5.000E-01

1.OOOE+00

2,000E-01

overhead

2.000E-01

..000E+06

1.000E-03

1.500E+o00

4.000E-01

2.000E-01

2.000E-01

1.000E+02

2.000E-02

5.300E+00

1.000E-03

1.000E+01

ND

2.500E+02

1

I

AREA

THICKO
LCZPAQ

BRDL

TI

T 2)

T 3)

T 4)

T 5)
T 6)

T 7)

T 8)

T 9)

T (10)

s!1 ( 1)
IWl{i) 1

COVER0

DENSCV

VCV

DENSCZ.

VCZ
TPCZ

FCCZ

HCCZ

Bcz
WIND

HUMID

EVAPTR

PRECIP

RI

IDITCH

RUNOFF

WAREA

[EPS

DENSAQ

TPSZ
EPSZ

FCSZ

HCSZ
HGWT

BSZ

VWT

DWIBWT

MODEL

UW

NSR015 Number of unsaturated zone strata

qZI
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Susmmary SEFIEu-152_soil DCGC-

File : C:\RESRADFAO4ILY\RESRAD\USERFILES\EU152\EFISOIL DcGLEU152.RAD

Site-Specific Parameter Summary (continued)

9AV6 -t9

Menu

R015

R015

R015

R015

R015

R015

R015

R016

R016

R016

R016

R016

R016

U0

U

U:

U:

U

U]

Parameter

nsat. zone 1,

nsat. zone 1,

thickness (m)

soil density (g/cm*-3)

nsat. zone 1, total porosity

nsat.

nsat.

nsat.

nsat.

zone

zone

zone

zone

1,

1,

1,

1,

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/yr)

R016

R016

R016

R016

R016

R016

R017.

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017
R017

Distribution coefficients for Eu-152

Contaminated gone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Gd-152

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**.3/g)

Leach rate (/yr)

Solubility coostant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external-gamma

Radii of shape factor array (used if FS = -1)

4-

1

1

4.

3

6

6.

5.

7.211,+03

8.250Z+02

8.250,+02
0. 00 01+60

0.000OOE+00

8.250E+02

8.2502+02

8.250E+02

0.000E+00

0.000E+00

8.400E+03

2.330E-05

3.000E+01

5.800E-01

3.982E-01

6.571E-01

1.181E-01

1.000÷+00

not used

not used

not used

not'used

not used

not used

not used

not used

not used

not used

not used'

not used

User

Input

.800E+00

.564E+00

.100E-01

.460E-01

.400E-02

.320E-01

.022E+00

I Default

Used by RPSRAD

different from user input)(If

I.
I.

*1

4.000E+00

1.500E+00

4.000E-01

2.000E-01

2.000E-01

5.300E+00

1.000E+01

-1.000E+00

-1.000E+00

-1.0001+00

0.000E+00

0.000E+00

-1.000s+00

-1.000E+00

-1.000E+00

0.000E+00

0.000E+00

8.400E+03

1.000E-04

3.000E+01

4.000E-01

7.000E-01

5.000E-01

2.500E-01

1.000E+00

5.000E+01

7.071E+01

0.000E+00

0.0008+00

0.000E+00
0OO0E+O0
0.0001+00

0.0001+00

0.000E+00

0.000M+00

0.000E+00

2.772E-04

not used

2.422E-03

not used

Parameter

Name

H (1)

DENS0Z (1)

TPUZ (1)

EPUZ (l)
FCOZ (1)

BUZ (1)

HCUZ (1)

DCNUCC 1)
DCNUCU ( ll)

DCNUCS0 I)

ALIEACH) 1)

SOLUBKI 1)

DCNUCC( 3)

DCNDUCU ( 3,1)

DCNUCS) 3)

ALEACHE 3)

SOLUBKC 3)

INHALR

MLINH

ED

SHF3

SHFI

FIND

FOTD

FS

PADSHAPE( 1)

PAD_SHAPE) 2)

RAD_SHAPE) 3)

PADSHAPE( 4)

RADSHAPE) 5)

PADSHAPE) 6)

RADSHAPE( 7)

PAD_SHAPE( 8)

PADSHAPE( 9)

PADSHAPE(10)

RADSHAPE(11)

RADSHAPE(12)

>0 shows circular AREA.

Outer annular radius (m),

Outer annular radius (m)',

Outer annular radius (m),

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

(m),
(in),

(in),

(is),

(in),

(mn),

(in),

(in),

ring 1:

ring 2:

ring 3:

ring 4:

ring 5:

ring 6:

ring 7:

ring 8:

ring- 9:

ring 10:

ring i1:

ring 12:

53 &2 75
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Summary : EF!Eu-152 soil DCGL

File C: \RISRADFAMIIY\RESRAD U SERFTLIS \B115 2\111501OL 000-E1.l52.RAD A4oj
Site-Specific Parameter Summary (continued) •ktV0

User Used by RESRAD Parameter

Menu Parameter Input Default (if different from user input) Name

R017 Fractions of annular areas within AREA:

R017 Ring 1 not used 1.000E+00 --- FRACA( 1)

R017 Ring 2 not used 2.732E-01 --- FRACA( 2)

R017 Ring 3 not used 0.000E+00 --- FRACA( 3)

R017 Ring 4 not used 0.000E+00 --- FRACA4)

R017 Ring 5 not used 0.0001+00 --- FRA3A(5)

R017 Ring 6 not used 0.000E+00 --- FRACA 6)

R017 Ring 7 not used 0.000E+00 -F1ACA(7)

R017 Ring 8 not used 0.000E+00 j --- FRA0 8)

R017 Ring 9 not used j.000E+00 --- FRACA( 9)

R017 Ring 10 not used 0.000E+00 --- FRACA(10)

R017 Ring 11 not used 0.000E+00 --- FRACA(11)

R017 Ring 12 not used 0.000E+00 --- FRACA(12)

R018 Fruits, vegetables and grain consumption (kg/yr) 1.120E+02 1.600E+02 --- DIET(1)

R018 Leafy vegetable consumption (kg/yr) 2.140E+01 1.400E+01 --- DIET(2)

R018 Milk consumption'(L/yr) 2.330E+02 9.200E+01 --- DIET(3)
R018I Meat and poultry consumption (kg/yr) 6.510E+01 6.300E+01 DIET(4)

R018O Fish consumption (kg/yr) 2.060E+01 5.400E+00 --- DIET(5)

R018 I Other seafood consumption (kg/yr) 9.00o0-01 9.000E-01 --- DIET(6)

R018 I Soil ingestion rate (g/yr) 1.826Z+01 3.650E+01 --- SOIL

R018 Drinking water intake (L/yr) 4.785E+02 5.100E+02 DI--- I
R018 Contamination fraction of drinking water 1.000E+00 1.000E+00 --- FDW

R018 Contamination fraction, of household water not used 1.000E+00 --- FHHW

R01 Contamination fraction of livestock water 1.000E+00 1.000E+00 --- FLW

R018 Contamination fraction of irrigation water 1.000E+00 1.000E+00 --- FIRW

R01 Contamination fraction of aquatic food 1.000E+00 5.0001-01 --. FR9

R018 Contamination fraction of plant food 1.000E+00 -1 1 --- FPLANT

R018 Contamination fraction of meat 1.000E+00 1-1 --- FMEAT

ROTS Contamination fraction of milk 1.000E+00 - --- FMIL

R019 Livestock fodder intake for meat (kg/day) 2.710E+01 6.800E+01 --- LFI5

R019 Livestock fodder intake for milk (kg/day) 6.320E+01 5.5001+01 1--- [16
R019 Livestock water intake for meat (L/day) 5.000E+01 5.000E+01 --- LWI5

R019 Livestock water intake for milk (I/day) 6.000E+01 1.600E+02 --- LWI6

R019 Livestock soil intake (kg/day)Y 5.000E-01 5.000E-01 --- LSI

R019 Mass loading for foliar deposition (g/m**3) 4.0001-04 1.000E-04 --.. MLFD

R019 Depth of soil mixing layer (m) 1.500E-01 1.500E-01 -DM

R019 Depth of roots (m) 2.150E+00 9.000E-01 7-- DROOT

R019 Drinking water fraction from ground water 1.000E+00 1.000E+00 --- FGWDW

R019 H ousehold water fraction from ground water not used 1.000E+00 .--- FGWHH

R019 Livestock water fraction from ground water 1.000E+00 1.000E+00 --- FGWLW

R019 Irrigation fraction from ground water 1.000E+00 1.000B+00 --- FGWIR

R19B Wet weight crop yield for Non-Leafy (kg/m**2) 5.600E-01 7.000E-01 --- YV(l)

R19Bý. Wet weight crop yield for Leafy (kg/m**2) 2.889E+00 1.500E+00 --- YV(2)

R19B Wet weight crop yield for Fodder (kg/m**2) 1.887E+00 1.100Z+00 --- YV(3)

R193 Growing-Season for Non-Leafy (years) 2.460E-0lI 1.700E-01 --- TE(1)

R19B Growing Season for Leafy (years) 1.230E-01 J 2.500E-01 --- TE(2)

R19B Growing Season for Fodder (years) 8.2001-02 j 8.000E-02 --- TE(3)

99o/fl51 '
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Summary 3EF1Eu-152_soil DCGL

File : C:\RESPADFAMILY\RESRAD\USERFILES\EUl52\3F1SOIL DCGLEU152.RAD

Rev&0o
Site-Soecific Parameter Summary (continued)

Menu

User Used byRESRAD Parameter

Input Default I (If different from user input) NameParameter

R19B

3193

R19B

3198

R19B

R19B

R19B

R19B

C14

C14

C14

C14

C14

C14

0C1

C14

C14

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

Translccation Factor for Non-Leafy

Translocation Factor for Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leafy

Dry Foliar Interception Fraction for Leafy

Dry Foliar Interception Fraction for Fodder

Wet Foliar Interception Fraction for Non-Leafy

Wet Foliar InterceptionFraction for Leafy

Wet Foliar Interception Fraction for Fodder

Weathering Removal Constant for vegetation

C-12 concentration in water (g/cm**3)

C-12 concentration in contaminated soil (g/g)

Fraction of vegetation carbon from soil

Fraction of vegetation carbon from air

C-14 -evasion layer thickness in soil (m)

C-14 evasion flux rate from soil (1/sec)

C-12 evasion flux rate from soil (1/sec)

Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed

Storage times of contaminated foodstuffs (days)

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mollusks

Well water'

-Surface water

Livestock fodder

Thickness of building foundation (m)

Bulk density of building foundation (g/cm**3)

Total porosity of the cover material

Total porosity of the building foundation

Volumetric water content of the cover material

Volumetric water content of the foundation

Diffusion coefficient .for radon gas (m/sec):

in cover material

in foundation material

in contaminated zone soil

Radon vertical dimension of mixing (m)

Average building air exchange rate (l/hr)

Height of the building (room) (m)

Building interior area factor

Building depth below ground surface (m)

Emanating power of Rn-222 gas

Emanating power of Rn-220 gas

1.0
1.0

1.0

3.5

3.5

3.5
3.5

a.7
3.5

1.8

not

not

not

not

not

not

not

not

not

1.4

1.0

1.0

2.0

7.0

7.0

1.0

1.0

4.5!

not

not

not

not

not

not

00E-01 1'.000E-01

00E+00 1.000E+00

00E+00 1.000E+00

00E-01 2.500E-01

00E-01 I 2.500E-01-

00E-01 2.500E-01

00E-01 2.500E-01

COE701 2.500E-01

00E-01 2.500E-01

00E+01 2.000E+01

used 2.0003-05

used 3.000E-02

used 2.000E-02

used 9.800E-01

used 3.000E-01

used 7.0003-07

used 1.0003-10

used 8.0003-01

used 2.000E-01

00E+01 1.400E+01

00E+00 I1.000E+00
00E+00 1.000E+00

0OE+01 2.000E+01

00E+00 7.000E+00

O0E+00 7.000E+00

00E+00 1.000E+00

03E+00 1.000E+00

03E+01 4.500E+01

used 1.500E-01

used 2.400E+00

used 4.000E-01

used 1.0003-01

used . 5.000E-02

used 3.000E-02

used 2.000E-06

used 3.000E-07

used 2.000E-06

used 2.000E+00

used 5.000E-01

used 2.500E+00

used 0.000E+00

used j-1.000E+00

used 2.5003-01

,used 1.500E-01

32 ---

I

TIV

TIV

TIV
RDRY

[.RDRY

[RDRY_

[.RWET
I RWE0

RWET

WLAM

C12W

C12C

CSOI

CAIR

..DMC

EVSN

REVS

AVFG

AVFG

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

-STOR

FLOO

D EN S

TPCV

TPFL

PH20,

PH20

DIFFC

DI FC

REXG

HRm

FAI

DMFL

EMAN•

EMAN]

NPTS

(3)
(1)
(2)

(3)

(1)-

(2)

*(3)
* (1)

r (2)

* (3)

iTR
"Z

[L

N

'4

.5

<_T (1)

_T (2)

7T(3)

_T (4)

*T (5)

_T (6)

_T (7)
_T (8)

_T (9)

R1

FL

CV

FL

V

AI)

A(2)

not

not

not

not

not

not

not

not

not

not.

TITL I Number of graphical time points

Js 1;,?S
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Summary EFIEu-152_soil DCGL

File : C:\RESPAD_FAMILY\RESRAD\USERFILES\EUI52\EFISOIL DCGLEU152.RAD

~~N&oo~
Site-Specific Parameter Summiary (continued)

User

Input Default

Used by RESRAD I Parameter

I (If different from user input) I rameMenu I Parameter

TITL M Maximum number of integration points for dose .17 - I LYMAX

TITL Maximum number of integration points for- risk 1 --- J KYMAX

Summary of Pathway Selections

Pathway j User Selection

1 -- external gamma active

2 -- inhalation (w/o radon) active

3 -- plant ingestion active

4 -- meat ingestion active

5 -- milk ingestion active

6 -- aquatic foods active

-- drinking water active

8 -- soil ingestion active

9 -- radon suppressed

Find peak pathway doses active

q4L 6 275-
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Probabilistic results summary : EFlEu-152_soil DCGL

File C:\RESRADFAMILY\RESRAD\USERFILES\EU152\EFISCIL DCGLEU152.RAD

Table of Contents

Part VI: Uncertainty Analysis *twr 0

RESRAD Uncertainty Analysis Results

Probabilistic Input ................................

Total Dose ...........................................

Total Risk ................................... ......

Dose vs Pathway: Ground External ...................

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Inhalaticn (w/o Radon) ............

Radon (Water Ind.) ................

Plant (Water Ind.) .................

Meat (Water Ind.) ................

Milk (Water Ind.) ................

Soil!Ingestion .....................

Water Ingestion ...................

Fish Ingestion ....................

Radon (Water Dep.) ........ ........

Plant (Water Dep.) ................

Meat (Water Dep.) ................

Milk (Water Dep.) ................

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

Cumulative Probability Summary .......................

Summary of dose at graphical times, reptition 1 .....

Peak of the mean dose at graphical times .............

Correlation and Regression coefficients (if any).

q 3 .27S
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Probabilistic results summary : EF1_Eu-152_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\EU152\EF1SOIL DCGLEU152.RAD

Probabilistic Input
gN6 -oO0Y

4v 0
Number of Sample Runs: 2000

Numnber Name Distribution Parameters

1

2

3

4

5

6

7
8~

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

DENSCZ

TPCZ

BCZ

DENSAQ

TPSZ

BSZ

DENSUZ(1)

TPUZ (1)

BUZ (1)

EPSZ

EPUZ (1)

SHF3

MLINH

DROOT

DM

YV (1)

WLAM

RWET (2)

HCCZ

EVAPTR

RI

HCSZ

DWIBWT

UW

cuS (1)

DCACTU!(1)

DCACTS(1)

BRTF(63,1)

BRTF(63,2)

ERTF(.63,3)

BBiO(63,1)

DCACTC(3)

DCACTU1(3)

DCACTS (3)

BRTF(64, 1)

BRTF (64, 2)

BRTF(64,3)

BBIO (64,1)

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNOPMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

TRUNCATED NORMAL

UNIFORM

CONTINUOUS LINEAR

UNIFORM

TRIANGULAR

TRUNCATED LOGNORMAL-N

TRIANGULAR

TRIANGULAR

BOUNDED LOGNORMAL-N

UNIFORM

UNIFORM

BOUNDED LOGNORMAL-N

TRIANGULAR

UNIFORM

BOUNDED LOGNORMAL-N

1.5635

.41

.632

1.5635

.41

.632

1.5835

.41

.632

.346

.346

.15

8

.3

0

.56

5.1

.06

5.022

.5

.344

5.022

6

1141

5.022

.2385

.0899

.282

.2385

.0899

.282

.2385

.0899

.282

.0915

.0915

.95

0

4

.15

.48

18

.67

1.33

.75

.852

1.33

10

2157

1.33

3.22

3.22

1.1

1

.9

1.1

3.22

3.22

3.22

1.1

1

.9

1.1

.827

.1322

.786

.827

.1322

.786

.827

.1322

.786

.0629

.0629

2.3

.6878

4.5

2.3

.6878

4.5

2.3

.6878

4.5

.628

.628

0 .000008 .0151 .000016 .1365 .0C

TRUNCATED LOGNORMAL-N 6.72

TRUNCATED LOGNORMAL-N 6.72

TRUNCATED LOGNORMAL-N -6.21

TRUNCATED LOGNORMAL-N -6.21

TRUNCATED LOGNORMAL-N -9.72

LOGNORMAL-N 3.9

TRUNCATED LOGNORMAL-N 6.72

TRUNCATED LOGNORMAL-N 6.72

TRUNCATED LOGNORMAL-N 6.72

TRUNCATED LOGNORMAL-N -6.21

TRUNCATED LOGNORMAL-N -6.21

TRUNCATED LOGNORMAL-N -9.72

LOGNORMAL-N 3.2

.001

84

.95

2.49

2.49

30

2.49

.001

.001

.001

.001

.001

.001

.001

.001

.001

.001

.001

.999

9250

9250

9250
.999

.999.

.999

.999

.999

.999

.999

.999

.999

.999

.999

qs q2W ý
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Probabilistic results summary : EF1 Eu-152_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USEPFILES\EUl52\EFlSOIL DCGLEUl52.RAD

Peak of the mean dose (averaged over observations) at graphical times

Repetition Time of peak mean dose Peak mean dose

Years : mrem/yr

1 0.000E+00 2.200E+00

EN 4-toY

qH oI #7a5
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Summary : EFlEu-154_soil rCGL

File C:\RESRAD_FAMILY\RESRAD\bSERFILES\EUI54\EFISOIL DCGL_EU154.RAD
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Summary.: Sf1_Eu-154_soil DCGL

File : C:\RESRAD_FAX4ILY\RESRAD\USERFILES\EU154\EFlSOIL DCGLEUi54.RAD

Dose Conversion Factor (and Related) Parameter Summary

Dose Library: FGR 1i

Current

Menu Parameter Value#
Base I Parameter

Case* I Name

A-I DCF's for external ground radiation, (mrem/yr)/(pCi/g)

A-I Eu-154 (Source: FGR 12)

B-i Dose conversion factors for inhalation, mrem/pCi:

B-1 Eu-154

D-I Dose conversion factors for ingestion, mrem/pCi:

D-I Eu-15
4

D-34 Food transfer factors:

D-34 Eu-154 , plant/soil concentration ratio, dimensionless

*D-34 Eu-154 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

0-34 Eu-154 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

D-5 Bicaccumulation factors, fresh water, L/kg:

D-5 Eu-154 , fish

D-5 Eu-154 , crustacea and mollusks

7.678E+00

2.860E-04

9.550E-06

2.500E-03

2.000E-03

5.000E-05

5.000E+01

1.000E+03

7.678E+00 DCF1( 1)

2.860E-04 DCF2( 1)

9.550E-06 DCF3( 1)

2.500E-03 RTF( 1,1)

2.000E-03 RTF( 1,2)

5.000E-05 RTF( 1,3)

5.000E+01 BIOFAC( 1,1)

1.000E+03 BIOFAC( 142)

#For DCFl (xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions.

io2 fr( 215

........ ...
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Summary EF1_Eu-154_soil DCGL

File C:\RESRADFAMILY\RESRAD\USERFILES\EU154\EFISOIL DCGL_EU154:RAD

Site-Specific Parameter Summary 0R,,

Menu

User

Input Default

Used by RESRAD Parameter

Parameter (If different from user input) Name

R011 Area of contaminated zone (m**2)

R011 Thickness of contaminated zone (m)

R01 Length parallel to aquifer flow (m)

R011 Basic radiationdose limit (mrem/yr)

R011 Time since placement of material (yr)

R011 Times for calculations (yr)

R011 Times for calculations (yr)

R011 Times for calculations (yr)

R01l Times for calculations (yr)

R011 Times for calculations (yr)

R011 Times for calculations (yr)

R011 Times for calculations (yr)

R011 Times for calculations-(yr)

R011 Times for calculations (yr)

R012 Initial principal radionuclide (pCi/g) Eu-154

R012 Concentration in groundwater (pCi/L): Eu-154

R0131 Cover depth (m)

R013 Density of cover material (g/cm**3)

R013 Cover depth erosion rate (m/yr)

R013 Density of contaminated zone (g/cm**3)

R013 Contaminated zone erosion rate (m/yr)

R013 Contaminated zone total porosity

R013 Contaminated zone field capacity

R013 Contaminated zone hydraulic conductivity (m/yr)

R013 Contaminated zone b parameter

R013 Average annual wind speed (m/sec)

R013 Humidity in air (g/m**3)

R013 Evapotranspiration coefficient

R013 Precipitation (m/yr)

R013 Irrigation (m/yr)

R013 Irrigation mode

R013 Runoff coefficient

R013 I.Watershed area for nearby stream or pond (m**2)

jR013 I Accuracy for water/soil computations

R014 Density of saturated zone (g/cm**3)
R014 ISaturated zone total porosity

R014 Saturated zone effective porosity

R014 I Saturated zone field capacity

R014 Saturated zone hydraulic conductivity (m/yr)

R014 Saturated zone hydraulic gradient

R014 I Saturated zone b parameter

R014 Water table drop rate (m/yr)

R014 well pump intake depth (m below water table)

R014 I Model: Nondispersion (ND) or Mass-Balance (MB)

R014 I Well pumping rate (m**3/yr)

R015 I Number of unsaturated zone strata

7.855E+03

1.524E-01

1.OOOE+02

2.500E+01

0.OOOE+00

I1.O00E+00
3.OOE+00

1.000E+01 I
3.000E+0i

1.000E+02

3.000F+02

1.000E+03

not used

not used

1.000E+00

not used

0.000E+00

not used

not used

1.5642:+00

6.000E-04

4.100E-01I

6.400E-02

5.022E+00

6.320E-01

2.910E+00

not used

6.250E-01

8.400E-01

5.980E-01

overhead

2.000Z-01

2.820E+08

1.000E-03

1.564E+00

4.100Z-01

3.4609-01

6.400E-02

5.022E+00

2.OOE-03

6.320E-01

1.OOOE-03

1.OOOE+01

ND

1.649E+03

il

1.000E+04

2.000E+00

1.000E+02

3.OOOE+01

0.000E+00

1.000E+00

3.000E+00

1.000E+01

3.OOOE+01

1.000E+02

3.000E+02

1.000E+03

0.OOOE+00
0. 000E+00

0.006E+00

0.OOOE+00

0.000E+00

1.500E+ 00
1.OOOE-03

1.500E+00

1.000E-03

4.000E-01
4.000E-01
2. COOE-01

1.000Z+01

5.300E+00

2.000E+00 I
8. 000E+00

5.0005-01

1.OOOE+00

2.OOOE-01

overhead

2.000E-01

1.000E+06

1.000E-03

1.500E+00

4.000E-01

2.000E-01l

2.000E-01

1.000E+02

2.OOOE-02,1

5.300E+00

1.000E-03

1.O00E+01

NDo

2.500E+02

I

AREA

THICKO

LCZPAQ

BRDL

TI

T( 2)

T 3)

T( 4)

T( 5)

T( 6)

T(7)

T( 8)

T( 9)

ST(10)

Sl(1)
IWIi) 1

COVER0

DENSCV
VCV

DENSCZ

VCZ

TPCZ

FCCZ

MCCZ

BCZ

WIND

HUMID

.EVAPTR

PRECIP

RI

IDITCH

RUNOFF

WAREA

EPS

DENSAQ

TPSZ

EPSZ

FCSZ

HCSZ

HGWT

BSZ

VWT

DWI BWT

MODEL

UW

NS

103 41 2,ý
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summary : Fl_Eu-154_soil DCGL

File C:\RESRADFAMILY\RESRAD\USERFILES\EU154\EF1SOIL DCGLEU154.RAD

Site-Specific Parameter Summary (continued)

~gc~-oo'(
4 v ~

User I

Input I Default

Used by RESRAD I Parameter

different from user input) I NameMenu Parameter (if

i
I

R015

R015
R015

R015

R015

R015

R015

ROl6

R016

R016

R016

R016

R016

R017

R017

R017

R017

R017

R017

Rd17

R017

R017

R017

R017

R017

Ro17

R017

R017

Rd17

R017

R017

RO17

R017

R017

Unsat. zone I, thickness (m)

Unset. zone 1, soil density (g/cm**3)

Unsat. zone 1, total porosity

Unsat. zone 1, effective porosity

Unsat. zone 1, field capacity

Unsat. zone 1, soil-specific b parameter

Unsat. zone 1, hydraulic conductivity (m/yr)

Distribution coefficients for Eu-154

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii'of shape factor array (used if FS = -1):

Outer annular radius (m), ring 1:

Outer annular radius (m), ring 2:

Outer annular radius (m), ring 3:

Outer annular radius (m), ring 4:

Outer annular radius (m), ring 5:

Outer annular radius (m), ring 6:

1.800E+0

1.564E+0

4. 100E-0

3. 460E-0

6. 400E-0

6.320E-0

5.022E+0

7.201E+O

8.250E+0

8 8.250E+0

0.000E+0,

0.000E+0O

S.400E+0

2.330E-0.

3.000E+0:

5.800E-0.

3.982E-0

6.571E-0.

1. 181E-0

1.000E+0o

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

0

0

1

1
2

1

0

3

2

2

0

0

3

0

1

I

1

1.

3

4.000E+00

1.500F+001

4.000E-01

2.000E-01

2.000E-01

5.300E+00

1.000E+01

-I.00d0E+00

I.-l.OOE+00

-I0.000E+00
IO.O00E+O0

O.OOOE+00

8.400E+03

1.OOOE-04

3.000E+01

4.000E-01

7.000E-01

I 5.000E-01

I 2.500E-01

1.000E+00,

5.000E+01

7.071E+01

0.000E+00

I O.O00E+00

0.000E+00

I 0.000E+00

I O.O00E+00

O.005E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+0O

i
I

H (1)

DENSUZ(1)

TPUZ(1)

EPZ0(1)
FCUZ (1)

BUZ(1)

HCUZ (1)

2.776E-04

not used

DCNUCC(
DCNUCU(

DCNUCS(

ALEACH(

SOLUBK(

1)

1,1)

1)

1)

1)

>0 shows circular AREA.

INHALR

MLINH

ED

SHF3
SHFl

FIND

FOTD
FS

RADSHAPE) 1)

RADSHAPE) 2)

RADSHAPEC 3)

PAD SHAPE) 4)

RAD SHAPE) 5)

RADSHAPEC 6)

RAD SHAPEC 7)

PADSHAPE) 8)

RAD SHAPE) 9)

RADSHAPE(10)

RADSHAPE(Cl)

RAD SHAPE (12)

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Cm),

Cm),

(in),

Cm),

Cm),

Cm),

ring

ring

ring

ring

ring

ring

7:

8:

9:

10:
I1:

12:

1j(9 q 6 I n
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Summary EF1 Eu-154_soil DCGL

File C:\RESRAD FAMILY\RESRAD\USERFILES\EU!54\EFlSOIL DCGL EU154.RAD

Site-Specific Parameter Summary (continued)

E~4- cOY
kZ~~o

Menu

User

Input

Used by RESRAD I Parameter

NameParameter Default (If different from user input)

I - I I I

Ro17
R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

Rol?

R017

R0!8

R018

R018

RD19

Ro18

R018

R018

Ro18

R018

RD18

R018

R018

Role

R019

RD19

R018

R019

R019

R019

R019

R019

R019

R019

R019

R019

R019

R019

R019

R19B

RI9B

Rl9B

RlSB

R19B

19B

Fractions of annular areas within AREA:

Ring 1

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr)

Contamination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

Contamination fraction of irrigation water

Contamination fraction of aquatic food

Contamination fraction of plant food

Contamination fraction of meat

Contamination fraction of milk

Livestock fodder intake for meat (kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat (L/day)

Livestock water intake for milk (L/day)

livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)

Depth of soilimixing layer (m)

Depth of roots (in)

Drinking water fraction from ground water

Household water fraction from ground water

Livestock water fraction from ground water

Irrigation fraction from ground water

Wet. weight crop yield for Non-Leafy (kg/m**2)

Wet weight crop yield for Leafy (kg/m**2)

Wet weight crop yield for Fodder (kg/m**2)

Growing Season for Non-Leafy (years)

Growing Season for Leafy -(years)-

Growing Season for Fodder (years)

not used 1.000E+00

not used 2.732E-01

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.0006+00

not.used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E00

not used 0.000E+00

1.120E+02 1.600E+02

2.140E+01 1.400E+01

2.330E+02 9.200E+01

6.510E+01 6.300E+01

2.060E+01 5.400E+00

9.000E-01 9.000E-01

1.826E601 3.650E+01

4.7856+02 5.100E+02

1.000E+00 1.000E+00

not used 1.000E+00

1.O00E+00 1.000E+00

1.000E+00 1.000E+00

1.000E+00 1.5.000E-01

1.000E+00 1-I

1.000E+00 1-1

1.000E+00 j-1

2.710E+01 6.800E+01

6.320E+01 5.500E+01

5.000E+01 5.000E+01

6.000E+01 1.600E+02

5.000E-01 5.000E-01

4.000E-04 1.000E-04

1.500E-01 1.500E-01

2.150E+00 9.0006-01

1.000E+00 1.000E+00

not used 1.0006+00

1.000E+00 1.000E+00

1.000OE+00 1.000E+00

5.600E-01 7.000E-01

2.889E+00 1.500E+00

1.887E+00 1.100E+00

2.460E-01 1.700E-01

1.230E-01 2.500E-01

8.200E-02 8.000E-02

FRACA)I )

FRACA 2)

FRACA 3)

FRACA 4)

FRACA 5)

FRACA 86)

FRACA 7)

FRACA 8)

FRACA) 9)

FRACA (10)

FRACA (11)

FRACA(12)

DIET (1)

DIET (2)

DIET(3)

DIET (4)

DIET (5)

DIET (6)

SOIL

DWI

FDW

FHHW

FLW

FIRW

FR9

FPLANT

FMEAT

FMILK

LFI5
LF16

LWIS
LWI6

LSI
•MLFD
DM
DROOT

FGWDW

FGWHH

FGWLW

FGWIR

YV (1)

YV(2)

YV (3)

TE (1)

TE(2)

TE (3)

L&C4 23•



RESRAD, Version 6.4 T• Limit = 30 days 09/09/2008 09:30 Page 6

Summary EFIEu-154_soil DCGL

File C:\RESRAD_FAMILY\RESRAD\USERFILES\EU154\EFIS0IL DCGL_EU154.RAD

Site-Specific Parameter Summary (continued)

User

Menu Parameter Input
I Used by RESRAD Parameter

Default I (If different from user input) I Name

R19B Translocation Factor for Non-Leafy

R19B Translocation Factor for Leafy

R193 Translocation Factor for Fodder

R19B Dry Foliar Interception Fraction for Non-Leafy

R193 Dry Foliar Interception Fraction for Leafy

R19B Dry Foliar Interception Fraction for Fodder

R19B Wet Foliar Interception Fraction for Non-Leafy

R19B Wet Fcliar Interception Fraction for Leafy

R19B Wet Foliar Interception Fraction for Fodder

RP.1B Weathering Removal Constant for Vegetation

C14 C-12 concentration in water (g/cm**3)

C14 C-12 concentration in contaminated soil (g/g)

C14 Fraction of vegetation carbon from soil

C14 Fraction of vegetation carbon from air

C14 C-14 evasion layer thickness in soil (m)

C14 C-14 evasion flux rate from soil (I/sec)

C14 c-12 evasion flux rate from soil (!/sec)

C14 Fraction of grain in beef cattle feed

C14 Fraction of grain in milk cow feed

STOP, Storage times of contaminated foodstuffs (days):

STOP, Fruits, non-leafy vegetables, and grain

STOR Leafy vegetables

STOR Milk

STOR Meat and poultry

STOR 'Fish

STOR Crustacea and mollusks

STOR Well water

STOR Surface water

STOR Livestock fodder

R021 Thickness of building foundation (m)

R021 Bulk density of building foundation (g/cm**3)

R021 Total porosity of the cover material

R021 Total porosity of the building foundation

R021 Volumetric water content of the cover material

R021 Volumetric water content of the foundation

R021 Diffusion coefficient for radon gas (m/sec):

R021 in cover material

R021 in foundation material

R021 in contaminated zone soil

R021 Radon vertical dimension of mixing (m)

R021 Average building air exchange rate (l/hr)

R021 Height of the building (room) (m)

R021 Building interior area factor

R021 Building depth below ground surface (m)

R021 Emanating power of Rn-222 gas

R021 Emanating power of Rn-220 gas

TITL Number of graphical time points

1.01

1.01

1.00

3.50

3.50

3.50

3.50

6.70

3.50

1.80

not

not

not

not

not

not

not

not

not

1.41

1.01

1.00

2.00

7.00

7.01

1.0)

1.00

4.51

not

not

not

not

not

not

not

not

not

not

not

not

not

not

not

not

00E-01 1.0003-01

00E+00 1.000E+00

0OE+00 !.000E+00

0OE-01 2.500E-01

O0E-01 2.500E-01

OOE-01 2.500E-01

0OE-01 2.500E-01

0OE-01 2.500E-01

00E-01 2.500E-01

O0E+01 2.000E+01

used 2.000E-05

used 3.000E-02

used 2.000E-02

used 9.800E-01

used 3.000E-01

used 7.OOOE-07

used 1.OOOE-10

used 8.000E-01

used 2.000E-01

00E+01 1.400E+01

00E+00 1.OOOE+00

00E+00 1.000E+00

O0E+01 2.OOOE+01

00E+00 7.000E+00

0OE+00 7.000E+00

00E+00 1.000E+00

00E+00 1.000E+00

00E+01 4.500Z+01

used 1.500E-0l

used 2.400E+00

used 4.OOOE-01

used 1.000E-01

used 5.000E-02

used 3.OOOE-02

used 2.000E-06

used 3.OOOE-07

used 2.OOOE-06

used 2.OOOE+00

used 5.000E-01

used 2.500E+00

used 0.000E+00

used 1-1.000E+00

used 2.500E-01

used 1.500E-01

32

I

TIV (1)

TIV(2)

TIV (3)

PDRY (1)

RDRY (2)

RDRY (3)

RWET (1)

RWET (2)

RWET (3)

WLAM

CI2WTR

C12CZ

CSOIL

CAIPR

DMC

EVSN

REVSN

AVFG4

AVFG5

STO__T (1)

STOR_T (2)

STOR_T (3)

STOR_T (4)

STO._T (5 )

STOR_T (6)

STOR_T (7)

STO._T (8)

STOR_T (9)

FLOORI

DENSFL

TPCV

TPFL

PH2OCV

PH2OFL

DIFCV

DIFFL

DIFCZ

HMIX

REXG

HRM

FAI

DMFL

EMANA (1)

EMANA (2)

NPTS

104 1 1,T5,
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Summary EFIEu-154_soil DCGL

File C:\RESRAD_FAMILY\RESRAD\USER'ILES\EU154\EFISOIL DCGLEU154.RAD

Site-Specific Parameter Summary (continued)
K?etv 0

User I I Used by RESRAD - I Parameter

Input Default I (If different from user input) I NameMenu I Parameter

TITL Maximum number of integration points for dose 17 ... LYMAX

TITL maximum number of integration points for risk 1 .... I KYMAX

Summary of Pathway Selections

Pathway User Selection

1 -- external gamma active

2 -- inhalation (w/o radon)l active

3 -- plant ingestion active

4 -- meat ingestion active

5 -_ milk ingestion active

6 -- aquatic foods active

7 -- drinking water active

8 -- soil ingestion active

9 -- radon suppressed

Find peak pathway doses active

10' q '75,
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Probabilistic results summary : EFIEu-154_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\EU!54\EFlSOIL DCGLEUI54.RAD M4 b
Table of Contents 4 w 0

Part VI: Uncertainty Analysis

RESRAD Uncertainty Analysis Results

Probabilistic Input .................................

Total Dose .......................... ...............

Total Risk ..........................................

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:
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Probabilistic results summary : EFIEu-154 soil DCGL

File : C:\RESRADFANILY\RESRAD\USERFILES\EU!54\EFISOILDCGLEU154.P-AD

Probabilistic Input

Number of Sample Runs: 2000

9 V;

Number Name

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23
'24

25

26

27

28

29

30

31

DENSCZ

TPCZ

BCZ

DENSAQ

TPSZ

BSZ

DENSUZ(1)

TPUZ (1)

BUZ (1)

EPSZ

EPUZ (1)
SHE 3

MLINH

DROOT

DM

YV (1)

WLAM

RWET (2)

HCCZ

EVAPTR

RI

HCSZ

DWIBWT

UW

NCUZ (1)

BRTF (63,1)

BRTF (63,2)

BRTF(63,3)

BBIO (63,1)

DCACTUl(1)

DCACTS(1)

Distribution

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNDRMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

TRUNCATED NORMAL

UNIFORM

CONTINUOUS LINEAR

UNIFORM

TRIANGULAR

TRUNCATED LOGNORMAL-N

TRIANGULAR

TRIANGULAR

BOUNDED LOGNORMAL-N

UNIFORM

UNIFORM

BOUNDED LOGNORMAL-N

TRIANGULAR

UNIFORM

BOUNDED IOGNORMAL-N

Parameters

1.5635

.41

.632

1.5635

.41

.632

1.5835

.41

.632

.346

.346

.15

8

.3
0

.56

5.1

.06

5.022

.5

.344

5.022

6

1141

5.022

.2385

.0899

.282

.2385

.0899

.282

.2385

.0899

.282

.0915

.0915

.95

0

4

.15

.48

18

.67

1.33

.75

.852

1.33

10

2157

1.33

1.1

1

.9

1.1

3.22

3.22

.827

.1322

.786

.827

.1322

.786

.827

.1322

.786

.0629

.0629

0

.6

.00!

84

.95

2.49

2.49

30

2.49

.001

.001

.001

2.3

.6878

4.5

2.3

.6878

4.5

2.3

. 6878

4.5

.626

. 68

.000008 .0151 .000016 .1365 .0c

.999

9250

9250

9250

.999

.999

.999

TRUNCATED LOGNORMAL-N -6.21

TRUNCATED LOGNORMAL-N -6.21

TRUNCATED LOGNORMAL-N -9.72

LOGNORMAL-N 3.9

TRUNCATED LOGNORMAL-N 6.72

TRUNCATED LOGNORMAL-N 6.72

.001 .999

.001 .999

10j 1.15
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Probabilistic results summary : EF1 Eu-154_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\EU154\SFISOIL DCGL_5UI54.RAD

Peak of the mean dose (averaged over observations) at graphical times

Repetition Time of peak mean dose Peak mean dose

Years mrem/yr

1 0.000E+00 2,371E+00

E4o09
RevO

. k 1 .1
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Summary EF1 Eu-155_soil DCGL

File C:\RESRADFANTLY\RESRAD\DSERFTLES\K0155\SF1S0IL DCCL_ED1SS.RAD 6DlG&-001
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Summary : EFIFEu-155_soil.DCGL

File C:\RESRADFAMILY\RESSAD\USERFItES\EUI55\EFlSOIL DCGLEUi55.BAD EAK -&or
key 0Dose Conversion Factor (and Related) Parameter Summary

Dose Library: FGR 11

Current

I Value#

Base

Case*Menu Parameter

Parameter

Name-
+

A-i DCF's for external ground radiation, (mrem/yr)/(pCi/g)

A-I Eu-155 (Source: FGR 12)

B-I Dose conversion factors for inhalation, mrem/pCi:

B-I Eu-155

0-1 Dose conversion factors for ingestion, mrem/pCi:
D-I Eu-155

D-34, Food transfer factors:

D-34 Eu-155 , plant/soil concentration ratio, dimensionless

D-34 Eu-155 , beef/!ivestock-intake ratio, (pCi/kg)/(pCi/d)

D734. Eu-155 ,milk/livestock-intakeratio, (pCi/L)/(pCi/d)

D-5 Bioaccumulation factors, fresh water, L/kg:

D-5 Eu-155 , fish

D-5 Eu-155 , crustacea and mollusks

1.822E-01

4.140E-05

1.530E-06

2.500E-03

2.00CE-03

5.000E-05

5. OOOE+01

1.000E+03

1.822E-01 DCFIi 1)

4.140E-05 DCF2( 1)

1.530E-06 DCF3( 1)

2.500E-03 RTF( 1,i)

2.00OE-03 RTF( 1,2)

5.000E-05 RTF( 1,3)

5.006E+01 BIOFAC( 1

1.000E+03 BIOFAC( 1

)
)
)

.,l)
,2)

#For DCFI(xxx), only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default. Lib w/o Associate Nuclide contributions.
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Summary : EF1Eu-155_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\EUI55\EF1SOIL DCGLEU155.RAD

Site-Specific Parameter Summary

User I I

Input J Default

Used by RESRAD Parameter

(If different from user input) I Name
I

Menu Parameter

i I

R011

3011

3011

3011

3011

3011

poll

R011

R012

P012

R013

011i

po01
R012

R013

3013

R013

.3013

R013

R013

R013R013

R013

ýR013

R013

R013

R013

R013

R013

R013

R013

R0143

R014

3014

R014

R014

R014

R014

R014

R014

R014

R014

R014

R014

R015

Area of contaminated zone (m**2)

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Initial principal radionuclide (pCi/g): Eu-155

Concentration in groundwater (pCi/L): Eu-155

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm**3)

Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity )m/yr)

Contaminated zone b parameter

Average annual wind speed (m/sec)

Humidity in air (g/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond (m**2)

Accuracy for water/soil computations

Density of saturated zone (g/cm**3)

Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yr)

Saturated zone hydraulic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

well pump intake depth (m below water table)

Model:. Nondispersion (ND) or Mass-Balance (MB)

Well pumping rate (m"'3/yr)

Number of unsaturated zone strata

7.855E+03

1.524E-01

1.000Z+02

2.500E+01

0.000E+00

1.000E+00

3.000E+00

1.000E+01

3.000E+01

1.000E+02

3.0001-E+02

1.000E+03

not used

not used

1.000E+00

not used

0.000E+00

not used

not used

1.564E+00

6. 000-04

4.100E-01

6.400E-02

5.022E+00

6.320E-01

2.910E+00

not used

6.250E-01

8.400E-01

5.980E-01

overhead

2.000E-01

2.820E+08

1.000E-03

1.564E+00

4.100E-01

3.460E-01

6.400E-02

5.022E+00

2.000E-03

6.320E-01

1.000E-03

1,000E+01

ND

1.649E+03

I

1.000E+04

2.000E+00
1.000E+02

3.0001+01

0.000E+00

1.000E+00

3.000E+00

1.000E+01

3.000E+01

1.000E+02

3.0001+02

1.000E+03

0.000E+00

0.0001+00

0.000E+00

0.000E+00

0.000E+00

1.506E+00

1.0001-03

1.500E+00

1.000E-03

4.000E-01

2.000E-01

1.000E+01.

5.300E+00

2.0001E+00

8.0001+00

5.000E-01

1.0001+00

2.000E101

overhead

2.000E-01

1.000E+06

1.000E-03

1.500E+00

4.000E-01

2.0001-01 1

2.000o-01 j

1.000E+02

2.000E-02

5.300E+00

1.000E-03

1.000+01I

ND

2.500E+02

I

AIAAREA"

THICK0

LCZPAQ

BRDL

TI

T( 2)

T( 3)

T( 4)

T( 5)

T( 6)

T( 7)

S 9T(8)

T ( 9)

T (10)

Sl~l)
Wi (1 1)

COVERO

DENSCV
VCV

DENSCZ

TPCZ

FCCZ

HCCZ

BCZ

WIND

HUMID

EVAPTR

PRECI P
RI

IDITC1

RUNOFF

WAREA

EPS

DENSAQ

TPSZ

EPSZ

FCSZ

HCSZ

HGWT

BSZ
VWT

DWIBWT

MODEL
UW

NS
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Summary EFI_Eu-155_soil DCGL

File : C:\PESRADFAMLY\RESRAD\USERFILES\5U155\EFlSOi:L DCGLEU155.RAD

Site-Specific Parameter Summary (continued)

£NCr OO~'

A~o

Menu Parameter

R015

P.015

R015
R015

R015

R015

R016

R016

R016

R016

R016

R016

R017

R017

R017

R017

R017

R017

RO17

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017HO017

Onsat.

Unsat.

Unset.

Unsat.

Unsat.

Unsat.

Unsat.

zone 1,

zone 1,

zone 1,

zone 1,

zone 1,

zone 1,

zone 1,

thickness (m)

soil density (g/cm**3)

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/yr)

Distribution coefficients for Eu-153

Contaminated zone (cm*,3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m*k3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factorý flag, external gamma

Radii of shape factor array (used if FS = -1):

Outer annular radius Cm), ring 1:

Outer annular radius (m), ring 2:

Outer annular radius (m), ring 3:

Outer annular radius (m), ring 4:

Outer annular radius (m), ring 5:

Outer annular radius (m), ring 6:

Outer annular radius (m), ring 7:

Outer annular radius (m), ring 8:

Outer annular radius (m), ring 9:

Outer annular radius (m), ring 10:

Outer annular radius (m), ring 11:

Outer annular radius (m), ring 12:

1.

1i.

4.

3.

6.
6.

5.

7.

0.

0.

8.

2.

3.

5.

3.

6.

1.

n.

no

no

no

no

no

no

no

no

no
not

not

not

User

Input Default
i

800E+00 4.000E+00

564E+00 1.500E+00

100E-01 4.0O08-01

460E-01 2.000E-01

400E-02 2.000E-01

320E-01 5.300E+00

022E+00 1.00DE+01

201E+03 -l.000E+00 I
250E+02 -1.000E+00 I
250E+02 j-l.00OE+00 I
000E+00 0.000E+00

000E+00 0.000E+00

400E+03 8.400E+03

330E-05 1.000E-04

OOOE+01 3.000E+01

800E-01 4.000E-01

982E-01 i 7.000E-01

571E-01 5.000E-01

181E-01 2.500E-01

000E+00 I 1.000E+00

t used 5.000E+01

t used 7.071E+01

t used 0.OOOE+00

t used 0'000E+00

t used 0.000E+00

t used 0.000E+00

t used 0.000E800

t used 0.000E+00

t used 0.000E+00

t used 0.000E+00

t used 0.000E+00

t used 0.000E+00

i

Used by RESRAD

different from user input)(if

Parameter
S Name

H(l)

DENSUZ(1)

TPUZ (1)

EPUZ(l)

FCUZ (1)
BUZ(1)

HCUZ(1)

2.77 68-04

not used

>0 shows circular AREA.

DCNUCC(

DCNUCU(

DCNUCS(

ALEACH (

SOLUBK(

1)

1,1)

1)

1)

1)

INHALR
?41INH

ED

SHF3

SHFI
FIND

FOTD

FS

RAD SHAPEC 1)

SADSHAPE) 2)

RAD SHAPE( 3)

HAD SHAJPE 4)

RAD S14APE 5)

RAD' SHAPE.) 6)

HAD SHAPE) 7)

RADSHAPE) 8)

HAD SHAPE) 9)

HAD SHAPE (i0)

HAD SHAPE(!I)

RAD SHAPE(12)

01 r?•127 t

1-

C.

--- ------- --- --1 i:___-7...- .___ ......... .......... ...... .... .. ... ........
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Summary : EFlEu-155_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\EU155\2F1SOIL DCGL_EUI55.RAo

Site-Specific Parameter Summary (continued)
/964P

User

Inputmenu

R017

R017

R017

R017

RO 17

R017

R017
R017
R01 7

R017

R017
R017

R017

R018

R018

R018

R018

R018R018

Role

R018R 018

R018

R018

R018

Default

Used by 225220

different from user input)

I Parameter
S Name

Parameter (If

II i
I

Fractions

Ring 1

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

of annular areas within AREA:

R019

R019
R019

2019

R019
RO9

R019

R019

R019

2019

R019
2019

Ri 9B

R19B
R1I9B

R19B

R19B

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr)

Contamination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

Contamination fraction of irrigation water

Contamination fraction of acuatic food

Contamination fraction-of plant food

Contamination fraction of meat

Contamination fraction of milk

Livestock fodder intake for meat (kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat (L/day)

Livestock water intake for milk (L/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)

Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground water

Household water fraction from ground water

Livestock water fraction from ground water

Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/m**2)

Wet weight crop yield for Leafy (kg/n**2)

Wet weight crop yield for Fodder, (kg/m**2)

Growing Season for Non-Leafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder (years)

not used 1.000E+00

not used 2.732E-01

not used 0.000E+00

not used 0.000E+00

nor used 0.000E+00

nor used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

1.120E+02 1.600F+02

2.140E+01 1.400E+01

2.330E+02 9.200E+01

6.510E+01 6.300E+01

2.060E+01 5.400E+00

9.000E-01 9.0002-01

1.826E+01 3.650E+01

4.785E+02 5.100E+02

1.000E+00 I1.000Z+00
not used 1.000E+00

1.000E+00 1.000E+00

1.000E+00 1.000E+00

1.000E+00 5.000E-01

1.000E+00 -1

1.000E+00 -i

1.000E+00 1-1

2.710E+01 6.800E+01

6.320E+01 5.500E+01

5.000E+01 5.000E+01

6.000E+01 1.600E+02

5.000E-01 5.000E-01

4.000E-04 1.000E-04

1.500E-01 1.500E-01

2.150E+00 9.000E-01

1.000E+00 1.000z+00

not used 1.000E+00

1.000E+00 1.000E+00

1.000E+00 1.000E+00

5.600E-01 7.000E-01

2.889E+00 1.500E+00

1.887E+00 1.100E+00

2.460E-01 1.700E-01

1.230E-01 2.500E-01

8.200E-02 8.000E-02

FRACA) 1),

FRA.CA 2)

FRACA 3)

FRACA 4)

FRACA (5)

FRACA 6)

FRA2A 7)

FRACA 8)

FRACA 9)

FRACA (10)

FRACA (11)

FRACA (12)

DIET (1)

DIET (2)

DIET (3)

DIET (4)

DIET (5)

DIET (6)

SOIL

DWI

FDW

FHHW

FLW

FIRW

FR9

FPLANT

FMEAT

FMILK

LFI5

LFI6

LWI 5

LWI6

LSI

MLFD

DM

DROOT

FGWDW

FGWHH

FGWLW

FGWIR

YV (1)

YV(2.)

YV (3)

TE(1)

TE(2)

TE(3)

.ItC q. 2:$
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Summary : EFIEu-155_soil DCGL

File : C:\RESRAD_FAMOLY\RESRAD\USERFILES\UI55\EF!SOIL DCGL_EU155.RAD

Site-Specific Parameter Summary (continued)

I-,=N(X

User

Input

Used by RESRAD I Parameter

different from user input) I NameMenu I Parameter

R19B

R19B

g19B

B19B

B193

R19B

RI 9B

R19B

R19B I
R19B

C14

C14

C14

C14

C14

C14

C14

C14

C14

STOR

STOR

STORP

STOR'P

STOP

STOR

STOR

STOR

STOR

STOR

Translocation Factor for Non-Leafy

Translocation Factor for Leafy

Translccation Factor for Fodder

Dry Foliar Interception Fraction for

Dry Foliar Interception Fraction for

Dry Foliar Interception Fraction for

Wet Foliar Interception Fraction for

Wet Foliar Interception Fraction for

Wet Foliar Interception Fraction for

Non-Leaf

Leafy

Fodder

Non-Leaf

Leafy

Fodder

Weathering Removal Constant for Vegetation

C-12 concentration in water (g/cmn**3)

C-12 concentration in contaminated soil (g/g)

Fraction of vegetation carbon from soil

Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (m)

C-14 evasion flux rate from soil (1/sec)

C-12 evasion flux rate from soil (1/sec)

Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed

y

y

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

Storage times of contaminated foodstuffs (days):

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk -

Meat and poultry

Fish

Crustacea and mollusks

Well water

Surface water

Livestock fodder

Thickness of building foundation (m)

Bulk density of building foundation (g/cm*3)

Total porosity of the. cover material

Total porosity of the building foundation

Volumetric water content of the cover material

Volumetric water content of the foundation

Diffusion coefficient for radon gas (m/ser):

in cover material

in foundation material

in contaminated zone soil

Radon vertical dimension of mixing (m)

Average building air exchange rate (1/hr)

Height of the building (room) (m)

Building interior area factor

Building depth below ground surface (m)

Emanating power of Rn-222 gas

Emanating power of Rn-220 gas

1.0

1.0

1.0

3.5

3.5

3.5
3.5

6.7

3.5

1.8

not

not

not

not

not

not

not

not

not

1.4

1.0

1.0

2.0

7.0

7.0

1.0

1.0

4.5

not

not

not

not

not

not

not

not

not

not

not

not

not

not

not

not

OOE-01 I 1.0000-01

00E+00 1.000E+00

00E+00 1.000E+00

OOE-01 2.500E-01

00E-01 2.500E-01

OOE-01 2.500E-01

ODE-01 2.500E-01

00E-01 2.500E-01

OOE-01 2.500E-01

00E+01 2.00E+01

used 2.000E-05

used 3.0000-02

used 2.000E-02

used 9.800E-01

-used 3.000E-01

used 7.000E-07

used 1.000E-10

used I8.000E-01

used 2.000E-01

0OE+01 1.400E+01

002+00 1.000Z+00

00E+00 1.000Z+00

00E+01 2.000E+01

00E+00 7.OOOE+00

00E+00 7.000E+00

00E+00 1.000E+00

00E+00 1.000E+00

OOE+01 4.500E+01

used 1.500E-01

used 2.400E+00

used 4.000E-01

used 1.000E-01

used 5.000E-02

used 3.OOOE-02

used 2.000E-06

used 3.000E-07

used 2.000E-06

used 2.0000+00

used 5.000E-01

used 2.500E+00

used .0.000E+00

used -1.000E+00

used 2.500E-01

used 1.500E-01

32

Default (If

TIV'(1)

TIV(2)

TIV(3)

RDRY(1)
RDRY (2)

RDRY(3)

RWET(1)

R1WET (2)

RWET (3)

WLAM

C12WTR
C12CZ

CSOIL

CAIR

DMC

EVSN

REVSN

AVFG4

AVFG5

STOR_T

STORT.

STORT

STOR_T

STOP_T.

STOR_T
STCRTI

STORT,

STOP._T

FLOOR1

DENSFL

TPCV

TPFL

PH20CV

PH2OFL

DIFCV

DIFFL

DIFCZ
HMIX

IHM

FAI

DMFL

EMANA(:

EMANaP(

NPTS

(1)
(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

)
)
)
)
)
)

2)

TITL I Number of graphical time points

w~' o~%7S
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Summary : EFI Eu-155_soil DCGL

File : C:\RESRAD FAMIL2\RESRAD\USERFILES\EU155\EFlSOIL DCGLEU155.RAD

Site-Specific Parameter Summary (continued)

CAJ6 - Od f
Rtv 0

User I Used by BESRAD Parameter

Input Default (If different from user input) I NameMenuI Parameter

.1I I i
TITLI Maximum number of integration points for dose 17 - LYMAX

TITL Maximum number of integration points for risk 1 KYMAX

Summary of Pathway Selections

Pathway User Selection

1 -- external gamma active

2 -- inhalation (w/o radon) active

3 -- plant ingestion active

4 -- meat ingestion active

5 -- milk ingestion active

6 -- aquatic foods active

7 drinking water active

8 -- soil ingestion active

9 -- radon suppressed

Find peak pathway doses active

i Z12 ?ýY
[
I

i

...........
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Probabilistic results summary : EFI Eu-155_scil DCGL

File : C:\RESPADFAMILY\RESRAD\USERFTILES\E1155\EFISOILDCGLEU155.RAD

Table of Contents CM- oýOd~
/evb

Part VI: Uncertainty Analysis

RESRAD Uncertainty Analysis Results

Probabilistic Input .................................

Total Dose ..........................................

Total Risk ............ ..............................

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Ground External ...................

Inhalation (w/o Radon) ............

Radon (Water Ind.) ................

Plant (Water lad.) ................

Meat (Water Ind.) ................

Milk (Water Ind.) ................

Soil Ingestion ....................

Water Ingestion ...................

Fish Ingestion ....................

Radon (Water Dep.) ................

Plant (Water Dep.) .................

Meat (Water Dep.) ................

Milk (Water Dep.) ................

2

3

4

5

6
'7

8

9

10

12

13

24

15

16

17

18

19

20

21

Cumulative Probability Summary .......................

Surmmary of dose at graphical times, reptition 1.

Peak of the mean dose at graphical times .............

Correlation and Regression coefficients (if any)..

111421r
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Probabilistic results summary : IFIEu-155_soil DCGL

File : C:\RESNADFAMILY\RESRAD\USERFILES\EU155\EFISOIL DCGL_EU155.RAD

Probabilistic Input
oj~rbC

Number of Sample Runs: 2000

Number

1

2

3

4

5
6

7

8

9

10

12

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Name

DENSCZ

TPCZ

BCZ

DENSAQ

TPSZ

BSZ

DENSUZ(1)

TPUZ (1)

BUZ (1)
EPSZ

EPUZ (1)

SHF3
MLINH

DROOT
DM

RWET(2)
MCCZ

EVAPTR

RI

HCS Z

DWIBWT

UW

HCUZ (1)

BRTF(63, 1)

BRTF(63,2)

BRTF (63,3)

BBIO (63,1)

DCACTUI(1)

DCACTS(1)

Distribution

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

TRUNCATED NORMAL

UNIFORM

CONTINUOUS LINEAR

UNIFORM

TRIANGULAR

Parameters

1.5635

.41

.632

1.5635

.41

.632

.1.5835

.41

.632

.346

.346

.15

.3

0

TRUNCATED LOGNORMAL-N .56

TRIANGULAR 5.1

TRIANGULAR .06

BOUNDED LOGNORMAL-N 5.022

UNIFORM .5

UNIFORM .344

BOUNDED LOGNORMAL-N 5.022

TRIANGULAR 6
UNIFORM 1141

BOUNDED LOGNORMAL-N 5.022

TRUNCATED LOGNORMAL-N -6.21

TRUNCATED LOGNORMAL-N -6.21

TRUNCATED LOGNORMAL-N -9. 72

LOGNORMAL-N 3.9

TRUNCATED LOGNORMAL-N 6.72

TRUNCATED LOGNORMAL-N 6.72

.2385

.0899

.282

.2385

.0899

.282

.2385

.0899

.282

.0915

.0915

.95

0

4

.15

.48

18

.67

1.33

.75

.852

1.33

10

2157

1.33

1.1

1

.9

1.1

3.22

3.22

.827

.1322

:786

.827

.1322

.786

.827

.1322

7786

.0629

.0629

0 .000008 .0151 .000016 .1365 .0C

.6

.001.

84

.95

2.49

2.49

30

2.49

.001

.001

.001

2.3

.6878

4.5

2.3-

.6878

4.5

2.3

.6878

4.5

.628

.628

.999

9250

9250

9250

.999

.999

.999

.001 .999

.001 .999

i2qo 2 21
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Probabilistic results summary : EFIEu-155_scil DCGL

File : C:\RESPAD_FAMTLY\RESRAD\USSRFILES\EU155\EF0SOIL DCGLEUI5S.RAD

Peak of the mean dose (averaged over observations) at graphical times

Repetition Time of peak mean dose Peak mean dose

Years mrem/yr

1 0.000E+00 6.203E-02
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Summary : EF1_Fe-55_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\FE55\EFlSOIL DCGL_FE55.RAD

Table of Contents

MNI -oo9

Part I: Mixture Sums and Single Radionuclide Guidelines

Dose Conversion Factor (and Related) Parameter Summary ...

Sire-Specific Parameter Summary ..........................

Summary of Pathway Selections ............................

Contaminated Zone and Total Dose Summary .................

Total Dose Components

Time = 0.000E+00 . ...................................

Time = 1.000B+00 .....................................

Time = 3.000E+00 ...... ..............................

Time = 1.000E+01 ....................................

Time = 3.000E+01 ....................................

Time = 1.000E+02 .....................................

Time = 3.000E+02 .I...................................

Time = 1.000E+03 . ...................................

Dose/Source Ratios Summed Over All Pathways ..............

Single Radionuclide Soil Guidelines ......................

Dose Per Nuclide Summed Over All Pathways ................

Soil Concentration Per Nuclide ...........................

2

7

8

9

10

11

12

13

14

15

16

17

17

18

18
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Summary : SF1_Fe-55_soil DCGL

File : C:\RESRADFAMbLY\RESRAD\USERFILES\FE55\EFlSOIL DCGLFE55.RAD

Dose Conversion Factor (and Related) Parameter Summary

Dose Library: Fe 55 Neat Plus FGR 11

Current

Menu Parameter Value#

toq
AV 0.

Base Parameter

Case* I Name

A-1 DCF's for external ground radiation, (mrem/yr /(pCi/g)

A-1 Fe-55 '(Source: FGR 12)

B-I

B-1

Dose conversion factors for inhalation, mrem/pCi:

Fe-55

D-I Dose conversion factors for ingestion, mrem/pCi:

D-1 Fe-55

D-34 Food transfer factors:

D-34 Fe-55 , plant/soil concentration ratio, dimensionless

D-34 Fe-55 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

D-34 Fe-S5 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

D-5 Bioaccumulation factors, fresh water, L/kg:

D-5 Fe-55 , fish

D-5 Fe-55 , crustacee and mollusks

0.000E+00

2.690E-06

6.070E-07

1.OOOE-03

3.913E-02

3.000E-04

2.000E+02

3.200E+03

0.000E+00 DCF1f 1)

2.'690E-06 DCF2( 1)

6.070E-07 DCF3( 1)

1.000E-03 RTF( 1,1)

2.000E-02 RTF( 1,2)

3.000E-04 RTF( 1,3)

2.000E+02 BIOFAC( 1,1)

3.200E+03 BIOFAC( 1,2)

#For DCF1 (Xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions.

.t..... ...
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Summary : FF1_We-SE soil DCOL

File : C:\RESRADFAMILY\RESRAD\USERFILES\F555\EFlSOIL DCGL_FE55.P.AD

AV
Site-Specific Parameter Summary

User j Used by RESRAD Parameter

Menu j Parameter Input j Default (If different from user input) Name

ROll Area of contaminated zone (m**2) 7.855E+03 1.000E+04 --- AREA

R011 Thickness of contaminated zone (m) 1.524E-01 2.000E+00 THICKO

R0ll Length parallel to aquifer flow (m) 1.000E+02 1.000E+02 --- LCZPAQ

R011 Basic radiation dose limit (mrem/yr) 2.500E+01 3.000E+01 --- BRDL

R011 Time since placement of material (yr) 0.000E+00 0.000E+00 --- TI

R01 Times for calculations (yr} 1.000E+00 1.000E+00 -- T( 2)

R011 Times for calculations (yr) 3.000E+00 3,000E+00 T(- T)3)

R011 Times for calculations (yr) 1.0002+01 1.000E+01 --- J)4)
R01o Times for calculations (yr) 3.OOOE+01 3.000E+01 --- T( 5)

R011 -Times for calculations (yr) I•1.000E+02 1.000E+02 (--- )6)

R011 Times for calculations (yr) 3.000Z+02 3.000E+02 -)T( 7)

R011 Times for calculations (yr) 1.000E+03 1.000E+03 (--- T8)

R011 Times for calculations (yr) not used 0.000E+00 T--- T 9)

Roll Times for calculations (yr) not used 0.000E+00 --- T(10)

R012 Initial principal radionuclide (pCi/g): Fe-55 1.000E+00 0.000E+00 Si--- I1)

R012 Concentration in groundwater (pCi/L): Fe-55 not used 0.000E+D0 --- WI)1)

R013 Cover depth (m) 0.000E+00 0.000E+00 --- COVERO

R013 Density of cover material (g/cm**3) not used 1.500E+00 --- NSCV

R013 Cover depth erosion rate (m/yr) not used 1.0002-03 --- VCV

R013 Density of contaminated zone (g/cm**3) 1.564E+00 1.500E+00 --- DENSCZ

R013 Contaminated zone erosion rate (m/yr) 6.000E-04 1.000E-03 --- vcz

R013 Contaminated zone total porosity 4.1005-01 4.000E-01 --- TPCZ

R013 Contaminated zone field capacity 6.400E-02 2.000E-01 --- FCCZ

RO13 Contaminated zone hydraulic conductivity (m/yr) 5.022E+00 j1.000E+! --- HCCZ

R013 Contaminated zone b parameter 6.320E-01 5.3002+00 BCZ

R013 Average annual wind speed (m/sec) 2.910E+00 2.000>E00 --- WIND

R013 Humidity in air (g/m**3) not used 8.000E+00 --- HUMID

R013 Evapotranspiration coefficient 6.250E-01 5.000E-01 --- EVAPTR

R013. Precipitation (m/yr) . 8.400E-01 1.000E+00 --- PRECIP

R013 Irrigation (m/yr) 5.980E-01 2.000E-01 --- RI

RO13" Irrigation mode overhead overhead' --- IDITCH

R013 Runoff coefficient 2.000>-01 2.000E-01 -- RUNOFF

R013 Watershed area for nearby stream or pond (m**2) 2.820E+08 1.000E+06 --- WAREA

R013 Accuracy for water/soil computations 1.000E-03 -000E-03 --- EPS

R014 Density of saturated zone (g/cm**3) 1.564E+00 1.500E+00 --- DENSAQ

R014 Saturated zone total porosity . 4.100E-01 4.000E-01 -TPSZ

*R014 Saturated zone effective porosity 3.460E-01 2.000E-01 --- EPSZ

R014 Saturated zone field capacity 6.4005-02 2.000E-01 -.-. FCSZ

R014 Saturated zone hydraulic, conductivity (m/yr) 5.022E+00 .I.000E+02 -- HCSZ

R014 Saturated zone hydraulic gradient 2.000E-03 2.000E-02 --- HGWT

R014 Saturated zone b parameter, 6.320E-01 5.300E+00 I[ --- BSZ

R014 Water table drop rate (m/yr.) j1.000E-03 1 1.000E-03 --- VWT

R014 Well pump intake depth (m below water table) 1.000E+01 1.000E+01 --- DWIBWT

R014 Model: Nondispersion (ND) or Mass-Balance (MB) ND ND MODEL

R614 Well pumping rate (m**3/yr) 1.649Z+03 2.500E+02 --- UW

R015 Number of unsaturated.zone strata 1 1 NS

I U - 4 o2-7.5
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Summary : EFl_Fe-55_soil DCGL

File : C:\RESPADFAMILY\RESRAD\OSERFiLES\FE55\EF1SOIL DCGL_FE55.RAD

Site-Specific Parameter Summary (continued)

044-009
J~tr 0

Menu Parameter

User

Input Default j(If
Used by RESRAD

different from user input)

Parameter

Name

R015
P015

R015

R015

R015

R015

R015

R016

R016

R016

R016
R016

R016

R017

R017

R017
R017

R017

R017.

R017

R0 17
Roll

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

zone 1,

zone 1,

zone 1,

zone 1,

zone 1,

zone 1,

zone 1,

thickness (m)

soil density (g/cm**3)

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/yr)

Distribution coefficients for Fe-55

Contaminated zone (cm**3/g)
Unsaturated zone I (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate Cm**3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS = -1):

Outer annular radius (m), ring 1:

Outer annular radius (m), ring 2:

Outer annular radius (n), ring 3:

Outer annular radius (m), ring 4:

Outer annular radius (m), ring 5:

Outer annular radius (m), ring 6:

Outer annular radius (m), ring 7:

Outer annular radius (m), ring 8:

Outer annular radius (m), ring 9:

Outer annular radius (m), ring 10:

Outer annular radius. (m), ring 11:

Outer annular radius (m), ring 12:

1.800E+00

1.564E+00

4.100E-01

3.460E-01

6.400E-02

6.320E-01

5.022E+00

1.252E+03

2.090E+02

2.090E+02

0.000E+00

0.O00E+00

8.400E+03

2.330E-05

3.000B+01

5.800-01

2.730E-01

6.571E-01

1.181E-01

1.000E+00

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

4.000E+00

1.500E+00

4. 000E-01

2.000E-01

2.000E-01

5.300E+00

1.000E+01

1.000E+03

1. 000E+03

1.000E+03

0.000E200

0.000E+00

8.400E+03

1.000E-04

3.000E+01

4.000E-01

7.000E-01

5.000E-01

2.500E-01

1. 000E+00

5.000E+01

7.071E+01

0.000E+00

0.000E+60

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.0002+00

0.000E+00

0.000E+00

0.000E+00

H(1)

DENSUZ(l)

TPUZ(1)

EPUZ (1)

FCUZ (1)

BUZ(1)

HCUZ(1)

1.596E-03

not used.

>0 shows circular AREA.

DCNUCC 1)

DCNUCU( 1,1)

DCNUCS0 1)

ALEACH) 1)

SOLUBKS 1)

INHALR
MLINH

ED

SHF3

SHFI

FIND

FOTD

FS

RADSHAPE) 1)

BADSHAPE 2)

RADSHAPE( 3)

RADSHAPEC 4)

PADSHAPE) 5)

PADCSHAPE) 6)

PRADSHAPE, 7)

PADSHAPE) 8)

RADSHAPE) 9)

RADSHAPE(IO)

RADSHAPE (11)

RAD SHAPE (12)

j.)4 oJ z16215

--------------
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Summary : EFI Fe-55soil DCGL

File : C:\RESRADFANILY\RESRAD\USSRFILES\FE55\EF1S0IL DCGL0FE55.RAD

Site-Specific Parameter Summary (continued)

gN4 -oc~
4' 0

User

InputMenu Parameter

Used by RESRAD

Default (if different from user input)

Parameter

Name
I.

R017

R017

R017

R017

R017

R017

R017
R017

R017

R017

R017R017P017

Fractions of

Ring 1

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

annular areas within AREA:

R018

R018

R018

R018

R018

R018

R018

R018
P018

P018

R018
RQIe

R018

R018
R018

R019

R019

R019

ROi9

R019

R019

R019

R019

R019

R019
R019

R019

R19B

R19B

R19B
RI9B

R19B

R19B

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate )g/yr)

Drinking water intake (L/yr)

Contamination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

Contamination fraction of irrigation water

Contamination fraction of aquatic food

Contamination fraction of plant food

Contamination fraction of meat

Contamination fraction of milk

Livestock fodder intake for meat (kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat (L/day)

Livestock water intake for milk (L/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)

Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground water

Household water fraction from ground water

Livestock water fraction from ground water

Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/m**2)

Wet weight crop yield for Leafy (kg/m**2)

Wet weight crop yield for Fodder (kg/m*2)

Growing Season for Non-Leafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder (years)

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

1.120E+02

2.140E+01

2.330E+02

6.510E+01

2.060E+01

9.000E-01

1.826Z+01

4.785E+02

1.000E+00

not used

1.000E+00

1.000E+00

1.000E+00

1.000E+00

1.0OOE+00

1.000E+00

2.710E+01

6.320E+01

5.000E+01

6.000E+01

5.0ODE-01

4.000E-04

1.499Z-01

2.150E+00

1.000E+00

not used

1.000E+00

1.000E+00

5.600E-01

2.889E+00

1.887E+00

2.4603-01

1.230E-01

8.200E-02

1.000E+00

2.732E-01

0.000E+00

0.000E+00

0.000E+00

0.0003+00

0.000E+00

0.000E+00

0.000E+00

0.0003E+ 00

O.000E+00

1.600E+02

1.400E+01

9.200E+01

6.300E+01

5.400E+00

9.0003-01

3.650E+01

5.100E+02

1.000E+00

1.000E+00

1.000E+00

1.000E+00

5.000E-01
1-!
I-I
I-iI

6.800Z+01

5.500E+01

5.000E+01

1.600F+02

5.OOOEl01

1.000E-04

1.500E-01

9.000E-01

1.0003+00

1.000E+00

1.000E+00

1.000E+00

7.000E-01

1.5003+00

1.100E+00

1.700E-01

2.5003-01

8.000E-02

FRACA 2)

FRACA 3)

FRACA 4)

FRACA) 5)

FRACA) 6)

FRACA) 7)

FRACA 8)

FRACA) 9)

IFRACA)10)
FRACA (1i)

FRACA(12)

DIET (1)

DIET (2)

DIET (3)

DIET (4)

DIET (5)

DIET (6)

SOIL

DWI -

FDW
FHHW

FLW

FISJ

FR9
†".FPLANT

FMEAT

FMILK

LF75
LFI6

LWI 5

LWIG

LSI
MLFD

DM

DROOT

FGWDW

FGWHH

FGWLW

FG1IR

YV (1)

YV(2)

YV(3)

TE2))

TE (3)

.271-

----.---.---.-. ~--,-------.--------.-..-.~...-.---.-.-.--.-.~----...--.-~.
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Suxmmary : EFl Fe-55_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\FE55\EFISOIL DCGL_FE55.PAD
C_ N(;-004

Site-Specific Parameter Summary (continued)

Menu

User I
Input Default (If

iI

Used by RESPAD Parameter

different from user input) NameParameter

I

R19B Translocation Factor for Non-Leafy

R19B Translocation Factor for Leafy

R19B Translocation Factor for Fodder

R19I Dry Foliar Interception Fraction for Non-Leafy

R19B Dry Foliar Interception Fraction for Leafy

Ri1B Dry Foliar Interception Fraction for Fodder

R19B Wet Foliar Interception Fraction for Non-Leafy

19B Wet Foliar Interception Fraction for Leafy

R19B Wet Foliar Interception Fraction for Fodder

R19B Weathering Removal Constant for Vegetation

C14 C-12 concentration in water (g/cm**3)

C14 C-12 concentration in contaminated soil (g/g)

C14 Fraction of vegetation carbon from soil

C14 Fraction of vegetation carbon from air

C14 C-14 evasion layer thickness in soil (im)

C14 C-14 evasion flux rate from soil (1/sec)

C14 C-12 evasion flux rate from soil (1/sec)

C14 -Fraction of grain in beef cattle feed

C14 Fraction of grain in milk cow feed

STOR Storage times of contaminated foodstuffs (days)

STOR Fruits, non-leafy vegetables, and grain

STOR Leafy vegetables

STOR Milk

STOR Meat and poultry

STOR Fish

STOR Crustacea and mollusks

STOR Well water

STOR Surface water

STOR Livestock fodder

R021 Thickness of building foundation (m)

R021 Bulk density of building foundation (g/cm*3)'

R021 Total porosity of the cover material

R02l Total porosity of the building foundation

R021 Volumetric water content of the cover material

R021 Volumetric water content of the foundation

R021 Diffusion coefficient for radon gas (m/sec)

R021 in cover material

R021 in foundation material

R021 in contaminated zone soil

R021 Radon vertical dimension of mixing (m)

R021 Average building air exchange rate (i/hr)

R021 Height of the building (room) (m)

R021 Building interior area factor

R021 Building depth below ground surface (m)

R021 Emanating power of Rn-222 gas

R021 J Emanating power of Rn-220, gas

TITL Number of graphical time points

1.0

1.0

1.0

3.5

3.5

3.5,

3.5

6.7

3.5

1.8

not

not

not

not

not

not

not

not

not

1.4'

1.0'

1.01

2.00

,7.00

7.00

1.00

1.01

4.5'

not

not

not

not

not

not

not

not

not

not

not

not

not'

not

not

not

0OE-01 1.0007-01

00E+00 l.OOOE+00

OOE+00 1.000E+00

OOE-01 2.500E-01

0E-0!i 2.5002-01

00E-01 2.500E-01

00E-01 2.500E-01

0OE-01 2.500E-01

00E-01 2.500E-01

00E+01 2.000E+01

used 2.OOOE-05

used 3.000E202

used 2.000E-02

used 9.900E-01

used 3.000E-01

used 7.OOOE-07

used 1.OOOE-10

used 8.OOOE-01

used 2.000E-01

O0E+01 1.400E+01

0CE+00 1.000:+00

JOE+00 1.000E+00

OOE+01 2.OOOE+01

00E+00 7.000E+00

0GE+00 7.000-E+D

0OE+00 1.000E+00

C0E+00 1.000E+00

00E+01 4.500E+01

used 1.500E-01

used 2.400E+00

used 4.000E-01

used 1.000E-01

used 5.000E-02

used 3.000E-02

used 2.000E-06

used 3.000E-07

used 2.000E-06

used 2.000E+00

used 5.000E-01

used 2.500E+00

used 0.00OE+00

used 1-1.000E+00

used 2.500E-01

used 1.500E-01

32

I

TIV(:
TIV(;

TIV(
RDRY

RDRY

RDRY

RWET

RWET

'RWET

WLAM

C12W:

C12C:

CS0i]

CAIR
OMC

EVSN

REVSI

AVFG,

AVFG•

STOR

STOR

STOR

STOR

STOR
STO

STOR
STO R

STOR

FLOOI

DENS]

TPCV

TPFL
PH20(

PH20S

D IFC1
DI FFC

DIFC

HMIX

REXG

HRM
FAI

DMFL

EMANG

EMANS

NPTS

2)

2)

3)

(1)

(2)

(3)
(1)

(2)

(3)

TR

Z

L

N

4

5

T (1)

_T(2)

_T (3)

T (4)

_T (5)

_T(6)

_T (7)

_T (8)

T(9)

R1

FL

Cv

FL

L
Z

A(2)

11S 217,5
.~........~ ... ~.. ...
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Summary : EFIFe-55_soil DCGL

File :C:\RESRAD_FAYILY\RESRAD\USERFILES\FE55\ 1SiOIL UCGL_FE55.RAD.

Site-Specific Parameter Summary (continued)

g~&- oo~'
J~q~.I 0

User

Input

I Used by RESRAD I Parameter

Default I (If different from user input) I NameMenu I Parameter

I- I IMi n I
TITL I Maximum number of integration points for dose I 17 - LYMAX
TIT I Maximum number of integration points for risk J 1 --- I --- KYMAX

Summary of Pathway Selections

Pathway User Selection

1 external gamma active

2 -- inhalation (w/o radon)] active

3 -- plant ingestion active

4 -- meat ingestion active

5 -- milk ingestion active

6 -- aquatic foods active

7 -- drinking water active

8 -- soil ingestion active

9 -- radon suppressed

Find peak.pathway doses active

..............~......~------~ ~.
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Probabilistic results summary : EF1_Fe-55_soil DCGL

File : Ci\RESRADFAMILY\RESRAD\USERFILES\FE55\EFISOIL DCGL FE55.RAD

Table of Contents
nw-coJ -0y

Part VI: Uncertainty Analysis

RESRAD Uncertainty Analysis Results

Probabilistic Input..................................

Total Dose ...........................................

Total Risk . ..........................................

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Ground External ...................

Inhalation (w/o Radon) ............

Radon (Water Ind.) ................

Plant (Water Ind.) ................

meat (Water Ind.) ................

Milk (Water Ind.) ................

Soil Ingestion ....................

Water Ingestion ...................

Fish Ingestion ....................

Radon (Water Dep.) ................

Plant (Water Dep.) ................

Meat (Water Dep.) ................

Milk (Water Dep.) ................

2

3

4
S

6

7

8

9
10

11

12

13

14

15

16

17

18

19

20

21

Cumulative Probability Summary .......................

Summary of dose at graphical times, reptirion 1 .....

Peak of the mean dose at graphical times .............

Correlation and Regression coefficients (if any) .....

i2o ~1 25
............. ......... .. .... .. .......... ........ .. .- .... ......
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Probabilistic results summary : EFl_Fe-55_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\FE55\EF1SOIL DCGLFE55.RAD

Probabilistic Input

gN4- ooq

Number of Sample Runs: 2000

Number Name Distribution Parameters

!
2

3

4

5

6

7
8

9

10

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

DENSCZ

TPCZ

BCZ

DENSAQ

TPSZ

BSZ

DENSUZ(1)

TPUZ (1)

BUZ(1)

EPSZ

EPUZ (1)

SHF3

MLINH

DROOT

YV(1)

WLAM

RWET (2)

HCCz

EVAPTR

RI

HCS Z

DWIBWT

UW

HCOZE1)

DCACTUI(1)

DCACTS(1)

BRTF(26, 1)

BRTF (26,3)

BBIO (26, 1)

SHF1

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

TRUNCATED NORMAL

UNIFORM

CONTINUOUS LINEAR

UNIFORM

1.5635

.41

.632

1.5635

.41

.632

1.5835

.41

.632

.346

.346

.15

8

.3

TRUNCATED LOGNORMAL-N .56

TRIANGULAR 5.1

TRIANGULAR .06

BOUNDED LOGNORMAL-N 5.022

UNIFORM .5

UNIFORM .344

BOUNDED LOGNORNAL-N 5.022

TRIANGULAR 6

UNIFORM 1141

BOUNDED LOGNORMAL-N 5.022

TRUNCATED LOGNORMAL-N 5.34

TRUNCATED LOGNORMAL-N 5.34

TRUNCATED LOGNORMAL-N -6.91

TRUNCATED LOGNORMAL-N -8.11

LOGNORMAL-N 5.3

BOUNDED LOGNORMAL-N -1.3.

.2385

.0899

.282

.2385

.0899

.282

.2385

.0899

.282

.0915

.0915

.95

0

4

.48

18

.67

1.33

.75

.852

1.33

10

2157

1.33

2.67

2. 67

.9

.7

1.1

.59

.827

.1322

.786

.827

.1322

.786

.827

.1322

.786

.0629

.0629

0 .000008 .0151 .000016 .1365 .0C

2.3

.6878

4.5

2.3

.6878

4.5

2.3

.6878

4.5

.628

.628

.001

84

.95

2.49

2.49

30

2.49

.001

.001

.001

.001

.999

9250

9250

9250

.999

.999

.999

.999

.044 1

-3t I

--- --------
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Probabilistic results summary : EF1_Fe-55_soil DCGL

File : t:\RZSRADFAMILY\RESRAD\OSERFILES\FE55\EFlSOIL DCGLFE55.RAD

Peak of the mean dose (averaged over observations) at graphical times
Repetition Time of peak mean dose Peak mean dose

Years mrem/yr

1 0.000E+00 7.311Z-04

8 AI6C -00y

-132. 4 21
k

......... .. ... ... ...... ......... -........ ............... ...................
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Summary : EF-i1H-3_soil DCGL

File : C:\RESRADFAMILY\RESAD\USERFILES\H3\EFISOIL DCGLH3.RAD

Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines

Dose Conversion Factor (and Related) Parameter Summary ...

Site-Specific Parameter Summary ..........................

Su-amary of Pathway Selections .............................

Contaminated Zone and Total Dose Summary .................

Total Dose Components

Time = 0.000E+00 ....................................

Time = 1.0O0E+0......................................

Time - 3.000E+00 ....................................

Time = 1.000E+01 . ..................... ..............

Time = 3.000E+01 .............. .....................

Time = 1.000E+02 ....................................

Time = 3.000E+02 ....................................

Time = 1.0005+03 .....................................

Dose/Source Patios Summed Over All Pathways ..............

Single Radionuclide S6il Guidelines ..... ..................

Dose Per Nuclide Summed Over All Pathways ................

Soil Concentration Per Nuclide ...........................

2

3

7

8

9
10

12

13

14

15

16

17

17

18

18

V

1+

12q 1 75

... ..... .... ...
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File
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EF-1 H-3_soil DCGL

C:\RESRADFIdMILY\RESRAD\USERFILES\H3\EFISOIL DCGL_.q3.RAD

40-00
Dose Conversion Factor (and Related) Parameter Sumnary

I Dose Library: FGR ii

I ICurrent

Menu Parameter Value#F

Base Parameter

Case* Name

A-I

A-1

DCF's for external ground radiation, (mrem/yr)/(pCi/g)

14-3 (Source: FGR 12)

B-1 Dose conversion factors for inhalation, mrem/pCi:

B-1 IH-3

p-i Dose conversion factors for ingestion, mrem/pCi:

P-i .IH-3

D-34 Food transfer factors:

D-34 P.-3 , plant/soil concentration ratio, dimensionless

P-34 H-3 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

D-34 H-3 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

D-5 Bioaccumulation factors, fresh water, L/kg:

D-5 --3. , fish

D-5 H-3 , crustacea and mollusks

0.OOOE+00

6.400E-08

6.400E-08

4.800E+00

1.200E-02

1.000E-02

I.OOOE+00

1.000E+0

0.0004E+00 DCFl( 1)

6.400E-08 DCF2( 1)

6.4000-08 DCF3( 1)

4.800F+00 RTF(

1.200E-02 RTF(

1.000---02 RTF)

1.000E+00 BIOF.

1.000.E+00 BIOF-

1,1)

1,2)

1,3)

AC( 1,1)

AC( 1,2)

#For DCFI(xxx) only, factors are for infinite depth & area. See ETFG table in
*Base Case means Default. Lib w/o Associate Nuclide contributions.

Ground Pathway of Detailed Report.

13~ 06 ~
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Summary : 1F-1 H-3_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\H3\EFISOIL DCGL_H3.RAD Kgd -0640

Site-Specific Parameter Summary

User

inputMenu I DefaultParameter

Used by RESRAD

(If different from user input)

Roll Area of contaminated zone (M**2)

R011 Thickness of contaminated zone

R011 Length parallel to aquifer flow

Roll Basic radiation dose limit (mrem

R11 Time since placement of material

Roll Times for calculations (yr)

Roll Times for calculations (yr)

R011 Times for calculations Cyr)

R0ll Times for calculations (yr)

Roll Times for calculations (yr)

Roll Times for calculations (yr)

Roll Times for calculations (yr)

R01l1 Times for calculations (yr)

R01l Times for calculations (yr)

R012 Initial principal radionuclide (

R012 Concentration in groundwater (]

R013 Cover depth (m)

R1013 Density of cover material (g/cm*

R013 Cover depth erosion rate (m/yr)

R013 Density of contaminated zone (g/

R013 Contaminated zone erosion rate (]

R013 Contaminated zone total porosity

R013 Contaminated zone field capacity

R013 Contaminated zone hydraulic condi

R013 Contaminated zone b parameter

R013 Average annual wind speed (m/sec

R013 Humidity in air (g/m**3)

R013 Evapotranspiration coefficient

R013 Precipitation (m/yr)

R013 Irrigation (m/yr)

R013 Irrigation mode

R013 Runoff coefficient

R013 Watershed area for nearby stream

R013 Accuracy for water/soil computats

R014'1 Density of saturated zone (g/cm*

R014 Saturated zone total porosity

R014 Saturated zone effective porosit'

R014 Saturated zone field capacity

R014 Saturated zone hydraulic conduct:

R014 Saturated zone hydraulic gradieni

R014 Saturated zone b parameter

R014 Water table drop rate (m/yr)

R014 Well pump intake depth (m below w

R014 Model: Nondispersion (ND) or mass

R014 Well pumping rate (m**3/yr)

R015 Number of unsaturated zone strata

I I

m)

(m)

/yr)

Cyr)

pCi/g) : H-3

pCi/L) H-3

*3)

cm**3)

m/yr)

activity (m/yr)

or pond (m**2)

ions

*3)

ivity (m/yr)
t

iater table)

;-Balance (MB)

7.855E+03

1.524E-01i

1.OOOE+02

2.500E+01

0.000E+00

1.00011+00

3.00011+00

1.000E+01

3.000E+01

1.000E+02

3.000E+02

1.000E+03

not used

not used

1 000E+00

not used

0.OOOE+00 0

not used I

not used I

1.564E+00 1
6.000E-04 I
4.100E-01 4

6.400E-02

5.022E+00 I
6.320E-01 5

2.910E+00 2

4.600E+00 8

6.250E-01 5

8.400E-01 I

5.980E-01 2

overhead [ c

2.000E-01 2

2.820E+08 !

1.000E-03 I

1.564E+00 1

4.100E-01 4

3.460E-01 2

6.400E-02 ,2

3.706E+02 I

2.000E-03 2

6.320E-01 5

1.000E-03 1

1.000E+01 1
ND N

1.649E+03 2

1 1

1.000E+04

2.000E1+00

1.000E+02

3. OOOE+01

0.000E+00

1. 000E+00

3.000E1+00

1.000E+01

3.000E+01

1.000E+02

3. 000E+02

1. 000E+03

O.OOOE+00

0.000E+00

0.000E+00

0. 000E+00

.500E+00

.OOOE-03

. 500E+00

.000E-03

.000E-01

2,000E-0i

.0001E+01

.300E+00

2.000E+00

. 0001E+00

. 000E-01

.000E+00o

. 000E-01I

verhead

.0001E-01

*.000E+06

*.000E-03

.500E+00

.000E-01

.0001E-01

.000E-01

.000E+02

.000E-02

.300E+00

.000E-03

.0001E+01

.500E+02

Parameter

Name

AREA

THICKO

LCZPAQ

BRDL
TI

ST(2)

T( 3)

T( 4)

T( 5)

T( 6)

T( 7)

T( 8)

T( 9)

T(10)

Sl(1)

WI l 1)

COVERO

DENSCV
VCV

DEN'S CZ

VCZ

TPCZ
FCCZ

HCCZ
BCZ

WIND

HUMID

EVAPTR

PRECIP

RI

IDITCH

RUNOFF

WAREA

EPS

DENSAQ

TPSZ

EPSZ

FCSZ
HCSZ

HGWT
BSZ .

VWT

DWIBWT

MODEL

UW

NSa

Iv U ,5
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Summary : EF-I H-3 soil DCGL

File C:\RESPADFAMOILY\RESRAD\USERFILES\H3\EFISOiL DCGLH3,RAD oeAc'&V6 -N
Site-Specific Parameter Summary (continued)

Menu

R015 Uns

R015 Uns

R015 tns

R015 Uns

R015 Uns

R015 Uns

R015 Uns

User

Input

Used by P6S6AD Parameter

different from user input) NameParameter.

sat.

sat.

at.

sat.

sat.

at.

sat.

zone

zone

zone

zone

zone

zone

zone

1,

1,

1,

1,

1,

1,

1,

thickness (m)

soil density (g/cm**
3

)

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/yr)

R016

R016

R016

R016

R016

R016

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R01'7

R017

R017

R017

Distribution coefficients for H-3

Contaminated zone (cm-*3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS = -1):

Outer annular radius (m), ring 1:

Outer annular radius (m), ring 2:

Outer annular radius (m), ring 3:

Outer annular radius (m), ring 4:

Outer annular radius (m), ring 5:

Outer annular radius (m), ring 6:

Outer annular radius (m), ring 7:

Outer annular radius (m), ring 8:

Outer annular radius (m), ring 9:

Outer annular radius (m), ring 10:'

Outerannular radius (m), ring 1!:

Outer annular radius (m), ring 12:.

1. 800E+00

1. 564E+00

4.100E-01

3.460E-01

6.40 0E-02

6. 320E-01

5.022E+00

6• OOOE-02

4. 300E-02

6. OOOE-02

0.000E+00

0.000E+00

8.400E+03

2.330E-05

3. 000E+01

5.800E-01

2.730E-01

6. 571E-01

1. 181E-01

1. 006E+00

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

Default

4.000E+00

1.5006+00

4.000E-01

2. 000E-01

2.000E-01

5. 300E+00

1.000E+01

0.000B+00

0. 000E+00

0. O00E+00

O.000Z+00

0. OOE+00

8.400E+03

1. 000E-04

3.000E+01

4.000E-01

7.000E-01

5.000E-01

2.500E-01

1.000E+00

5.000E+01

7. 071E+01

0. OOOE+00

0.000E+00

0 000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.O00E+00

0.00 0E+00

H- (1)

-- DENSOZ(1)
TPUZ (1)

-- EPUZ(1)
--- FCUZ (1)

B3UZ0(1)

-cuz (1)

9.476n+00

not used

>0 shows circular AREA.

DCNUCCC
DUNUCU

DCNUCS)

ALZACHC

SOLUBKC

INHALR

MLINH

ED

SHF3

SHF!

FIND

FOTD

FS

(if

1)
1,1)

1)

1)

1)

RAD_SHAPE ( 1)
RAD_SHAPE ( 2)

RADSHAPE( 3)

RADSHAPEC( 4)

PAD_SHAPE( 5)

RAD-SHAPE) 6)

PADSHAPE) 7)

RADSHAPE) 8)

PAD_SHAPE ( 9)

RAD SHAPE (10)

RAD SHAPE (11)

PAD_SHAPE (12)

1.11 of ?
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Summary : EF-1 H-3 soil DCGL

File : C:\RESRADFAMILY\RESRAD\DSERFILES\H3\EFlSOIL DCGL-H3.RAD ,064-Oo 0f
6/0t

Site-Specific Parameter Summary (continued)

Menu

R017

RollR017

R017
R017

R017
R017

R017

R017

R017

R017

R017
R017

R018

R018

Role

Role

R018

Role

R018

Role

R018

R018
RO 18

R018

R018

R018

R018

R018

R019

R019

R019

R019

R019

B019

R019

R019
nR019

RO19

R019

R019

R19B

R19B

R19B
RIO B

R19B
R19B

-F

User

Input

Used by RESRAD

different from user input)Parameter

I
Default I (If

Parameter

Name

'Fractions of annular areas within AREA:

Ring, I

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr)

Contamination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

'Contamination fraction of irrigation water

Contamination fraction of aquatic food

Contamination fraction of plant food

Contamination fraction of meat

Contamination fraction of milk

Livestock fodder intake for meat (kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat (L/day)

Livestock water intake for milk (L/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)

Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground water

Household water fraction from ground water

Livestock water fraction from ground water

Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/m**2)

wet weight crop yield for Leafy (kg/m**2)

Wet weight crop yield for Fodder (kg/m**2)

Growing Season for Non-Leafy (years)

-Growing Season for Leafy (years)

Growing Season for Fodder (years)

I,

not

not

not

not

not

not

not

not

not

not

not

not

used

used

used

used

used

used

used

used

used

used

used

used

1. 120E+02

2.i40E+01

2.330E+02

6.510E101

2..060E+01

9. 000E-01

1. 826E+01

4.785E+02

1.000E+00

not used

1.000E+O0

1.000E+00

1.000E+00

1.000E+00

1.000E+00

1.000E+00

2.710E+01

6.320E+01

5.000E+01

6.000E+01

5o000E-01

4.0001-04

1.500E-01

1.225E+00

1.000E+00

not used

1.000E+00

1.000E+00

5.600E-01

2.889E+00

1.887E+00

2.460E-01

1.230E-01

8.200E-02

i. 000E+00

2.732E-01

S0. 000E+00
0.000E+00

0. 000E+00

0. 000E+00

0. 000E+00

0.000E+00

0. 000E+00

0. 000E+00

0 . OOOE+00
0. 000E+00

1. 600E+02

1. 400E+01

9.200E101

6. 300E+01

S5. 400E+00

S9. 000E-01

3.650E+01

5. 100E+02

I. 1000+00

1.000E+00

1.000s+00

1.000E+00

5. 000E-01
I-i

171
I-1

1 6.800E+01

5 5.S00E+01

5. 000E+01

1 1.600E+02

5. 000E-01

1.000E-04

1. 500E-01

9.0001-01

I. 000E+00

1. 000E+00

1. 000E+00

I7. 000E-00

1.500E+00

I. 100E+00

1.700Z-01

2 2,500E-01

8. 000O-02

FRACA) 1)

FRACA 2)

FRACA( 3)

IFRACA 4)

FRACA 5)

FRACA 6)

FRACA 7)

FRACA 8)

FRACA( 9)

FRACA (10)

FRACA.(ll)

FRACA (12)

DIET (1)

DIET (2)

DIET (3)

DIET (4)

DIET (5)

DIET (6)

SOIL
DWI

FDW
FHHW

FLW

[FIRW

FR9

FPLANT

FMEAT

FMILK

LF15

LFI6

LWi5

LWI6

LSI
M1FD

DM

DRO0T

FGWDW
FGWRH

FGWLW

FGWT R

YV (r).

YV (2)

YV (3)

TE (1)

TE (2)

TE (3)

p 9- 7•l
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File
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EF-1 H-3_soil DCGL

0: \RESRADFAMILY\RESRAD\USERFILES\H3\EFISOIL DCtL_H3.RAD 5jAc4-O005ý

Site-Specific Parameter Summary (continued)

Menu.
User I -"

Input I. Default

Used by RESRAD

(If different from user input)Parameter

Parameter
l Name

Menu~ ~ i aaee

R19B

R19B

R19B

R19B
R190 I
R1913I

R198

C14

C14,

C14

C14
C14

C 14

C;14
C14

C14

ST01

ST01

STOR
ST01

STOP

STOP,

STOA

STOR

STOR

STOP

R021
R021
R021

R021

R021
R021

R021

R021
RO21

R021

R021

R021 "

R021

R021

R021

R021

R021

TITL

Translocation Factor for Non-Leafy

Translocation Factor for Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leafy

Dry Foliar Interception Fraction for Leafy

Dry Foliar Interception Fraction for Fodder

Wet Foliar Interception Fraction for Non-Leafy

Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder

Weathering Removal Constant for Vegetation

C-12 concentration in water (g/cm**3)

C-12 concentration in contaminated soil (g/g)

Fraction of vegetation carbon from soil

Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (m)

C-24 evasion flux rate from soil (I/sec)

C-12 evasion flux rate from soil (1/sec)

Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed

Storage times of contaminated foodstuffs (days)

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mollusks

Well water

Surface water

Livestock fodder

Thickness of building foundation (m)

Bulk density of building foundation (g/cm**3)

Total porosity of the cover material

Total porosity of the building foundation

Volumetric water content of the cover material

Volumetric water content of the foundation

Diffusion coefficient for radon gas (m/sec)

in cover material

in foundation material

in contaminated zone soil

Radon vertical dimension of mixing (m)

Average building air exchange rate (C/hr)

Height of the building (room) (m)

Building interior area factor

Building depth below ground surface (m)

Emanating power of Pn-222 gas

Emanating power of Rn-220 gas

Number of graphical time points

3.5
1.)

l.0

3.

3.

3.
3.

6.7

3.

1.8

not

not

not

not

not

not

not

not

not

1.4

1.0

1.0

2.0

7.0

7.0

1.0

1.0

4.5

not

not

not

not

not

not

not

not

not

not

not

not

not

not

not

not

002E-01 1.000E-01

000E+00 1.000E+00

0C0E+00 1.000E+00

00E-01 2.500E-01

500E-01, 2.500E-01

500E-01 2.5002-01

500E-01 2.500E-01

700E-01 2.500E-01

5OE-01 2.500E-01

800E+01 2.000E+01

t used 2.000E-05

- used 3.000E-02

- used 2.000E-02

* used 9.800E-01

t used 3.000E-01

used 7.000E-07

* used 1.0002-10

used 8.000E-01

* used 2.000E-01

00E+01 1.400Z+01

'00E+00 1.000E+00

00E+00 1.000E+00

'00E+01 2.000E+01

00E+00 7.000E+00

00E+00 7.000E+00

00E+00 1.OOOE+00

00E+00 1.000E+00

00E+01 4.500E+01

used 1.500E-01

used 2.400E+00

used 4.000E-01

used 1.000E-01

used 5.000E-02

used 3.000E-02

used 2.000E-06

used 3.000E-07

used 2.000E-06

used j 2.000E+00

used j 5.000E-01

used 2.500E+00

used ] 0.000E+00

used l-1.000E+00

used 2.500E-01

used 1.5002-01

32 -

TIV)

TIV)

TIV(
RDRY

RDRY

RDRY

RWET

RWET
I RWET

WLAM

C12W

C12C

CAIR

DMC

EVSN

REVS

AVFG

AVFG

STOR

STOR

STOR

STOP.

STOR

STOR

STOR

STOR

STOP

FLOO0

DENS:

TPFL
PH20(

PH2O

DIFC'

D0FF)

DIFC:
M.MIX

REXG

1RM

FAI

DMFL

EMAN$
EMAN•

NPTS

1)

2)

3)

C()

(2)

(3)

(I)

(2)

(3)

TR
Z

L

N

4

5

T (1)

_T (2)
._T (3)

T (4)

_T (5)
,_T (ý)

•_T (7)
T (8)

.T (9)

Rl

FL

CV

FL

V
L

Z

A(1)
A22)

i 39 f 27•S
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Summary EF-I h-3 soil DCGL

File C:\RESRADFAMILY\RESRAD\USERFILES\H3\EFISOIL DCGL H3.RAD
ENev- 69-

Site-Specific Parameter Summary (continued)

user Used by RESRAD I Parameter

Menu I Parameter I Input Default (If different from user input) I Name

-II M n I p
TITL Maximum number of integration points for dose 17 ......-- LYMAX
TITL Maximum number of integration points for risk I 1 ......- i YMAX

Summary of Pathway Selections

Pathway User Selection

1 -- external gamma I active

2 -- inhalation -(w/o radon)I active

3 -- plant ingestion [ active

4 -- meat ingestion active

5 -- milk ingestion j active

6 -- aquatic foods active

7 -- drinking water J active

8 -- soil ingestion active

9 -- radon suppressed

Find peak pathway doses j active
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probabilistic results summary : SF-i H-3_soil DCGL

File : C:\RESRAD_FAMILY\RSSRAD\USERFILES\H3\EFISOIL DCGLH3.RAD

Table of Contents

Part VI: Uncertainty Analysis

RESRAD Uncertainty Analysis Results

Probabilistic Input ..................................

Total Dose ....................

Total Risk ..........................................

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Ground External ...................

Inhalation (w/o Radon) ............

Radon (Water Ind.) ................

Plant (Water Ind.) ................

Meat (Water Ind.) ................

Milk (Water Ind.) ................

Soil Ingestion ....................

Water Ingestion ...................

Fish Ingestion ....................

Radon (Water Dep.) ................

Plant (Water Dep.) ................

Meat (Water Dep.) ................

Milk (Water Dep.) .. ...............

2

3

4

5

6

7
8

9

10

11

12

13

14

15

16

17

18

19

20

21

Cumulative Probability Summary .......................

Summary of dose at graphical times, reptition 1 .....

Peak of the mean dose at graphical times .............

Correlation and Regression coefficients (if any) .....

.I q1 o -'7r-
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Probabilistic results summary : EF-1 H-3. soil DCG0.

File : C:\RESRAD FANILY\RESRAU\USERFILES\H3\EFlSOIL DCGLH3.R.AD
gj- 1

Probabilistic Input

Number of Sample Runs: 2000

Number Name Distribution Parameters

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

DENSCZ

TPCZ
BCZ

DENSAQ

TPSZ
BSZ

DENSUZ(1)
TPUZ (1)

BUZ (1)

EPSZ

EPUZ (1)

S HF3

MLINH
DM

iV (1)

WLAM

RWET (2)

HCCZ

EVAPTR

RI

DWIBWT

Uw

HCUZ (1)
SHri

DCACTC(1)

DCACTS(1)

BRTF(1, 1)

BRTF(1,2)

BRTF(1, 3)

BBIO(1,1)

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LDGNDRMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LDGNORMAL-N

BOUNDED NORMAL

TRUNCATED NORMAL

"UNIFORM

CONTINUOUS LINEAR

TRIANGULAR

1.5635

.41

.632

1.5635

.41

.632

1.5835

.41

.632

.346

.346

.15

8

0

TRUNCATED LOGNCRMAL-N .56

TRIANGULAR 5.1

TRIANGULAR .06

BOUNDED LOGNORMAL-N 5.022

UNIFORM .5

UNIFORM .344

TRIANGULAR 6

UNIFORM 1141

BOUNDED LOGNORMAL-N 5.022

BOUNDED LOGNORN.AL-N -1.3

TRUNCATED LOGNORMAL-N -2.81

TRUNCATED LOGNORMAL-N -2.81

TRUNCATED LOGNORMAL-N 1.57

TRUNCATED LOGNORMAL-N -4.42

TRUNCATED LOGNORMAL-N -4.6

LOGNORMAL-N 0

.2385

.0899

.282

.2385

.0899

.282

.2385

.0899

.282

.0915

.0915

.95

0

.15

.48

18

.67

1.33

.75

.852

10

2157

1.33

.59

.5

.5

1.1

1
.9

.1

.827

.1322

.786

.827

.1322

.786

.827

.1322

.786

.0629

.0629.

0

.6

.001

84

.95

2.49

2.3

.6878

4.5

2.3

.6878

4.5

2.3

.6878

4.5

.628

.628

.000008 .0151 .000016 .1365 .0C

.999

9250

30

2.49

.044

.001

.001

.001

.001

.001

9250

1

.999

.999

.999

.999

.999

/ 2-12 75
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Probabilistic results summary : EF-I H-3_soil DCGL

File : C:\RESRAD_FAMILY\RESRAD\tSERFILES\H3\EFISOIL DCGLH3.RAD

Peak of the mean dose (averaged over observations} at graphical times

Repetition Time of peak mean dose Peak mean dose

EI NV -00
Au b

Years

0. 000E+00

mrem/yr

7. 951E-04

it( 3 4 2 ?S-
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Summary : EF1_Mn-54_soil DCGL

File C:\RESRADFALILY\RESRAD\USEPFILES\MNS4\5EF1O0L DCGL_MN54.RAD

Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines

Rev& -O

Dose Conversion Factor (and Related) Parameter Summary ...

Site-Specific Parameter Summary ..........................

Summary of Pathway Selections ............................

Contaminated Zone and Total Dose Summary .................

Total Dose Components

Time 0.000E+00 ....................................

Time = 1.000E+00 . ...................................

Time = 3.000E+00 ....................................

Time = 1.000E+01 .....................................

Time = 3.000E+01 .....................................

Time = 1.000E+02 ......................................

Time = 3.000E+02 ....................................

Time = 1.000E+03 .....................................

Dose/Source Ratins Summed Over All Pathways ..............

Single Radionuclide Soil Guidelines ......................

Dose Per Nuclide Summed Over All Pathways ................

Soil Concentration Per Nuclide ............................

2

3

7
8

9

10

11

12

13

14

15

16

17

17

18

18

VISq 1 .2 7
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Summary : EFIMn-54_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\MN54\EFISCIL DCGLMN54.RAD

Dose Conversion Factor (and Related) Parameter Summary

Dose Library: FGR 11

menu

A-i

A-i

B-l

B-1

D-1

D-34

D-34

D-34

D-34

D-5

D-5

D-5

.1

Current j Base Parameter

Value# I Case* NameParameter

DCF's for external ground radiation, (mrem/yr)/(pCi/g)

Mn-54 (Source: FGR 12)

Dose conversion factors for inhalation, mrem/pCi:

Mn-54

Dose conversion factors for ingestion, mrem/pCi:

Mn-54

Food transfer factors:

Mn-54 , plant/soil concentration ratio, dimensionless

Mn-54 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

Mn-54 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Bioaccumulation factors, fresh water, L/kg:

Mn-54 , fish

Mn-54 , crustacea and mollusks

5.156E+00

6.70OE-06

2.770E-06

3.000E-01

5.000E-04

3.000E-04

4.000E+02

9.000E+04

5.156E+00 DCFI( 1)

6.700E-06 DCF2( 1)

2.770E-06 DCF3{ 1)

3.000E-01 RTF( 1,1)

5.000-04 RTF( 1,2)

3.000E-04 RTF( 1,3)

4.000E+02 BIOFAC( 1,i)

9.000E+04 BIOFAC( 1,2)

#For DCFl(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of'Detailed Report.

*Base Case means Default. Lib w/o Associate Nuclide contributions.

I .4 ~6 q .S
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Summary: IFl_Mn-54_soil DCGL

File : C:\RESRAD_FAMILY\RESRAD\USERFILES\MN54\EFISOIL DCGLMN54.RAD "i0O

Site-Specific Parameter Summary

* User U Used by RESRAD Parameter

Menu Parameter I Input Default j (If different from user input) Name

ROl1 Area of contaminated zone (m*2) 7.855E+03 1.000E+04 --- AREA

1011 Thickness of contaminated zone (m) 1.524E-01 2.000E+00 --- THICKO

R011 Length parallel to aquifer flow (is) 1.000E+02 1.000E+02 --- LCZPAQ

ROII Basic radiation dose limit (mrem/yr) 2.500E+01 3.000B+01I --- BRDL

R011 Time since placement of material (yr) 0.000E+00 0.000E+00 --- TI

R011 Times for calculations (yr) 1.000E+00 1.000E+00 --- T2)

R011 Times for calculations (yr) 3.000E+00 3.0002+00 --- T( 3)

ROIl Times for calculations (yr) 1.000E+01 1.000E+01 --- T( 4)

R01 Times for calculations (yr) 3.000E+01 3.000E+01 - T( 5)

R101 [Times for calculations (yr) 1.000E+02 1.000E+02 --- T( 6)

R0Il Times for calculations (yr) 3.OOOE+02 3.000E+02 (--- T 7)

R011 I Times for calculations (yr) 1.000R+03 1.000E+03 --- T( 8)

R011 j Times for calculations (yr) not used 0.000E+00 T( 9)

R011 Times for calculations (yr) not used 0.OOOE+00 --- T(10)

R012.1 Initial principal radionuclide (pCi/g) Mn-54 1.000E+00 0.0001+00 --- S(1))

R012 Concentration in groundwater (pCi/L): Mn-54 not used 0.000E+00 I--- ( 1)

R013 Cover depth (m) 0.000E+00 0.000E+00 --- COVERO

R013 Density of cover material (g/cm**3) not used 1.500E+00 --- DENSCV

R013 Cover depth erosion rate (m/yr) not used 31.000E-03 --- VCV

R013 Density of contaminated zone (g/cm**3) 1.564E+00 1.500E+00 j-DENSCZ

R013 Contaminated zone erosion rate (m/yr) 6.000E-04 1.000E-03 --- VCZ

R013 Contaminated zone total porosity 4.100E-01 4.0001-01 --- TPCZ

R013 Contaminated zone field capacity 6.400E-02 2.000E-01 --- FCCZ

R013 Contaminated zone hydraulic conductivity (m/yr) 5.022E+00 1.000E+01 H--- CCZ

R013 Contaminated zone b parameter 6.320E-01 [ 5.300F+00 -- BCZ

R013 Average annual wind speed (m/sec) 2.910E+00 2.000E+00 --- WIND

R013 Humidity in air (g/m**3) not used 8.000E+00 --- HUMID

R013 Evapotranspiration coefficient 6.250E-01 5.000E-01 --- EVAPTR

R013 Precipitation (m/yr) 8.400E-01 1.000E+00 --- PRECIP

R013 Irrigation (m/yr) 5.980E-01 2.000E-01 -- RI

R013 Irrigation mode overhead overhead --- IDITCH

R013 Runoff coefficient 2.000E-01 2.000E-01 --- RUNOFF

R013 Watershed area for nearby stream or pond (m**2) 2.820E+08 1.000E+06 .... IWAREA

R013 Accuracy for water/soil computations 1.000E-03 1.0001-03 EPS

R014 Density of saturated zone (g/cm**3) 1.564E+00 1.500E+00 --- DENSAQ

R014 Saturated zone total porosity 4.100E-01 4.000E-01 --- TPSZ

R014 Saturated zone effective porosity 3.460E-01 2.0001-01 --- EPSZ

R014 j Saturated zone field capacity 6.400E-02 2.000Z-01 --- FCSZ

R014 Saturated zone hydraulic conductivity (m/yr) 5.022E+00 1.000E+02 --- HCSZ

R014 Saturated zone hydraulic gradient 2.000E-03 j 2.000Z-02 1 HGWT

R014 Saturated zone b parameter 6.32DE-01 5.300E+00 --- BSZ

R014 Water table drop rate-(m/yr) 1.000E-03 1.000E-03 VWT

R014 Well pump intake depth (m below water table) 1.000E+01 1.000E+01 --- DWIBWT

R014 Model: Nondispersion (ND)) or Mass-Balance (MB) vD 040 --- MODEL

R014 Well pumping rate (m**3/yr) 1.649E+03 I 2.500E+02 --- OW

R015 Number of unsaturated zone strata I.1 I NS

jq'fl 27.r
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Summary : EFlMn-54_soil DCGL

File C:\RESRADFA41LY\RESRAD\USERFILES\MN54\EFISOIL DCGL-_N54.RAD EAL6 06b
Site-Specific Parameter Summary (continued)

Menu

User

Input Default

Used by RESRAD I Parameter

(If different from user input) [ NameParameter

R015

R015
R015

R015

R015

ROIS

R015

R016

R016

R016
R016

R016

R016

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

Unsat. zone. 1, thickness (m)

Unsat. zone 1, soil density (g/cm**3)

Unsat. zone 1, total porosity

Unsat. zone 1, effective porosity

Unsat.. zone 1, field capacity

Unsat. zone 1, soil-specificb parameter

Unsat. zone 1, hydraulic conductivity (m/yr)

Distribution coefficients for Mn-54

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS -1):

Outer annular radius (m), ring 1:

Outer annular radius (m), ring 2:

Outer annular.radius (m), ring 3:

Outer annular radius (m), ring 4:

Outer annular radius (m), ring 5:

Outer annular radius (m), ring 6:

Outer annular radius (m), ring 7:

Outer annular radius (m), ring 8:

Outer annular radius (m), ring 9:

Outer annular radius (m), ring 10:

Outer annular raaius (m), ring 11:

Outer annular radius (m), ring 12:

I1.800E+0
1.564E+0

4.100E-0

3.460E-0.

6.400E-0:

6.320E-0:

5.022E+0

-7. 334E+0;

I1.580E+0:
1.580E+0:

0 0.0006E+0
I0.0006+0(

8.400E+0:

2.330E-0

3.000B+0:

5.B00E-0:

3.982E-0:

6.571Z-0:

1.181E-0:

I.000E+0(

not used

not used

not used

not used

not used

not used

not used

"not used

not used

not used

not used

not used

0

0

1

1

2
1

0

2

2

2

0

0

3

4.000E+00

1.500E+00

4.OO0E-01

2.000E-01

2.000E-01

5.300E+00

1.000E+01

2.000E+02

2.000E+02

2.000E+02

0,000E+00
O .000E+00

8.400E+03

1.000E-04

3,O0E+01

4.000E-01
7.000E-01

5.000E-01

2.500E-01

1.000E+00

5.OOOE+01

7.071E+01

0.000E+00

0.OOOE+÷00

0.000E+00

0.000+E00

0.0OOE+00

0. 000B+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

2.725E-03

not used

>0 shows circular AREA.

2(1)1

DENSUZ (1)

TPUZ (1)

EPUZ (1)

FCUZ (1)

BUZ (1)

HCUZ (1)

DCNUCC( 1)

DCNUCI) 1,1)

DCNUCS( 1)

ALEACH( 1)

SOLUBK(I)

INHALR

MLINH

ED

SHF3

SHF1

FIND

FOTD

FS

RADSHAPE I)

RADSHAPEC 2)

RADSHAPE) 3)

RADSHAPE) 4)

RAD SHAPE( 5)

P55DSHAPE, 6)

RADSHAPEC 7)

RAD SHAPE) 8)

RADnSHAPE) 9)

RAD_SHAPE(i0)

RAD_SHAPE (ii)

RADSHAPE (12)

r

L

.454~ 1-ý5
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File

Version 6.4 T½ Limit = 30 days 09/09/20.08 09:24 Page 5

EF1_Mn-54_soil DCGL

C:\RESRAD FAMILY\RESRAD\USERFILES\MN54\EFISOIL DCGL_MN54.RAD
ENuCr- 0b

X*ei 0
Site-Soecific Parameter Summary (continued)

User

InputMenu

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

Parameter Default I (If

i i

Used by RESRAD

different from user input)

Parameter

Name

+
Fractions of

Ring 1

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

annular areas within AREA:

R017

6017

R017

R018

R018
6018

R018

R018
Re018

R018

6018

R018

6018

R018

R018

R018
R018

R018

R01e

R019

Role

R019

R019

R01O

R019

R019

R019

R019

R019

R019

R019

R019

Ri19

R19B
R19B

R19B

R1 SB

R19B

Ring 10

Ring 11

Ring 12

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr)

Contamination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

Contamination fraction of irrigation water

Contamination fraction of aquatic food

Contamination fraction of plant food

Contamination fraction of meat

Contamination fraction of milk

Livestock fodder intake for meat (kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat (L/day)

Livestock water intake for milk IL/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)

Depth of soil mixing layer (m)

Depth of roots (M)

Drinking water fraction from ground water

Household water fraction from ground water

Livestock water fraction from ground water

Irrigation fraction from ground water

I I
not used 1.000E+00

not used 2.732E-01

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not.used 0.000E+00

not used 0.000E+00

not used I 0.000E+00

not used j 0.000E+00

not used j 0.000E+00

not used I.0.000,+00

1.120E+02 1.600E+02

2.140S+01 1.400E+01

2.330E+02 9.200E+01

6.510E+01 6.300E+01

2.060E+01 5.400E+00

9.000E-0l 9.000E-01

1.826E+01 3.650E+01

4.185E+02 5.100E+02

1.000E+00 1.000E+00

not used j1000E+00

1.000E+00 1.000E+00

1.000E+00 i1.000E+00
1.000E+00 5.000E-01

1.000E+00 1-1

1.000E+00 1-1
1. 0006+00-

2.710E+01 6.800E+01

6.320E+01 5.5006+01

5.000E+01 S.0006+01

-6.000E+01 1.600F+02

5.000E-01 5.000E-01

4.000E-04 1.000E-04

1.5006-01 1.500E-01

2.150E+00 9.0006-01

1.000Z+00 1.000E+00

not used 1.000E+00

1.000E+00 1.000E+00

1.0006+00 1.000±+00

5.600E-01 7.000EA1

2.889E+00 1.500E+00

1.887E+00 I1.100E+00
2.4606-01 1,.1006-01

1.230E-01 [ 2.5006-01

8.200E-02 6 8.000t-02

FR.ACA 1 )

FRACA) 2)

FRACA( 3)

FRACA 4)

FRACA( 5)

FRACA 6)

FRACA) 7)

FRACA 8)

FRACA 9)

FRACA (10)

FRACA (11)

FRACA (12)

DIET (1)

DIET (2)

DIET (3)

DIET (4)

DIET (5)

DIET (6)

SOIL

DMI

FDW

FHHW

FLW

FIRW

FR9

FPLANT

FMEAT-

FMILK

LFI5

LFI 6

LWI5

tNT 6

LSI

MLFD
DM

DROOT

FGWDW

FGWHH

FGWLW

FGWIR

YV(1)

YV (2)

YV (3)

TE(1)

TE(2)

TE (3)

Wet weight crop yield for Non-Leafy (kg/m**2)

Wet weight crop yield for Leafy (kg/m**2)

Wet weight crop yield for Fodder (kg/m**2)

Growing Season for Non-Leafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder (years)

lq ts,M 27
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Summary : EF!Mn-54_soil DCGL

File C:\RESRADFkO4ILY\RESRAD\USERFILES\MN54\PFlSOIL DCGLMN54.RAD

Site-Specific Parameter Summary (continued)

go4'

Menu Parameter

User I

Input Default

Used by RESRAD

different from user input)(if

Par
N

-H

RI 9B
R19B
919B

R19B

R19B

R19B

R19B

R19B

R19B

C14

C14

C14

e14

C14

C14

C14

C14
014

STOP

STOR

STUB

SToR

STOR

STOR

STOR

STOR

STOR

STOR

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

Translocation Factor for Non-Leafy

Translocation Factor for Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leafy

Dry Foliar Interception Fraction for Leafy

Dry Foliar Interception Fraction for Fodder

Wet Foliar Interception Fraction for Non-Leafy

Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder

Weathering Remcval Constant for Vegetation

C-12 concentration in water (g/cm**3)

C-12 concentration'in contaminated soil (g/g)

Fraction of vegetation carbon from soil

Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (m)

C-14 evasion flux rate from soil (i/sec)

C-12 evasion flux rate from soil (1/sec)

Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed

Storage times of contaminated foodstuffs (days):

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk

meat and poultry

Fish

.1

1.0009-01 I 1.000E-01

1.000E+00 1.000E+00

1.000E+00 1.000E+00

3.500E-01 2.500E-01

3.500E-01 2.500E-01

3.500E-01 2.500E-01

3.5001-01 2.500E-01

6.700E-01 2.500E-01

3.500E-01 2.500E-01

1.800E+01 2.000E+01

not used 2.OOOE-05

not used 3.000E-02

not used 2.0001-02

not used 9.800E-0i

not used 3.000E-01

not used 7.0001-07

not used 1.0009-10

not used 8.000E-01

not used 2.000E-01

1.400E+01 1.400E+01

1.000E+00 1.000E+00

1.000E+00 1.000E+00

2.000E+01 2.000E+01

7.000E+00 7.000E+00

7.000E+00 7.000E+00

1.000E+00 1.000E+00

1.000Z+00 1.000E+00

4.500E+01 4.500E+01

not used 1.500E-01

not used 2.400E+00

not used 4.000E-01

not used 1.000E-01

not used 5.000E-02

not used 3.000E-02

not used 2.000E-06

not used 3.0001-07

not used 2.000E-06

not used 2.000E+00

not used 5.000E-01

not used 2.500E+00

not used 0.000E+00

not used 1-1.000E+00

not used 2.500E-01

not used 1.500E-01

32

.1

* I

TIV

TIV

RDRY

RDRY

RDRY

RWET

RWET
RWET

WLAM

C12W

C12C
CSOI

CAIR

DMC
EVSN

REVS

AVFG

AVFG

STORSTOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

FLOO]

DENS]

TPCV

TPFL

PH20(

PH20]

DIFC•
r)IFFI

DIFC•

HMiX

REXG

HRM

FAT

DMFL

EMAN;

EMANI

NPTS

ameter

ame

1)

2)
3)

•(3)
(1)

(2)

(3)

TR

N"

4

5

Crustacea and mollusks

Well water

Surface water

Livestock fodder

Thickness of building foundation (m)

Bulk density of building foundation (g/cm**3)

Total porosity of the cover material

Total porosity of the building foundation

Volumetric water content of the cover material

Volumetric water content of the foundation

Diffusion coefficient for radon gas (r/sec)

in cover material

in foundation material

in contaminated zone soil

Radon vertical dimension of mixing (m)

Average building air exchange rate (1/br)

Height of the building (room) (m)

Building interior area factor

Building depth below ground surface (m)

Emanating power of Rn-222 gas

Emanating power of Rn-220 gas

T(1)

T(2)

T (3)

T(4)

_T (5)

T(6)

T (7).

9_T(8)

_T(9)

R!
FL
EL

V
L

Z

A(2)

TITL . Number of graphical time points

VI .flS~
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Summary EFI -lMn-54 soil DCGL

File : C:\RESPAD FAMILY\RESRAD\USERSF'LES\MN54\EFISOIL DCGLMN54.RAD

Site-Specific Parameter Summary (continued)

E96-0o Lq

Parameter

Name

User

InputMenu II
Used by RESPADO

Default f(If different from user input)Parameter

- M . . . .. i i I i
TITL Maximum number of integration points for dose 17 ......-- LYMAX
TITLlI Maximum number of ihtegraticn points for risk j 1 --- I - KYMAX

Sunmmary of Pathway Selections

Pathway User Selection

I -- external gaema I active

2 -- inhalation (w/o radon) active

3 -- plant ingestion active

4 -- meat ingestion [ active

5 -- milk ingestion active

6 -- aquatic foods J active

7 -- drinking water active

8 -- soil ingestion active

9 -- radon I suppressed

Find peak pathway doses active

I , 27IS
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Probabilistic results summary : EF1 Mn-54_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\MN54\EFISOIL DCGLMN54.RAD

Table of Contents 9g- o
Part VI: Uncertainty Analysis

RZSRAD Uncertainty Analysis Results

Probabilistic Input . .................................

Total Dose ...........................................

Total Risk ...........................................

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs PathwaV:

Dose vs Pathway:

Dose vs Pathway:

Ground External ....................

Inhalation (w/o Radon) ............

Radon (Water Ind.) ................

Plant (Water Ind.) ................

Meat (Water Ind.) ................

Milk (Water Ind.) ................

Soil Ingestion ....................

Water Ingestion ..................

Fish Ingestion .....................

Radon (Water Dep.) .................

Plant (Water Dep.) ................

Meat (Water Dep.) ................

Milk (Water Dep.) ................

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

Cumulative Probability Summary .......................

Summary of dose at graphical times, reptition i ....

Peak of the mean dose at graphical times .............

Correlation and Regression coefficients (if any) ....

V

L
I ol 27!5
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Probabilistic results summary : EF1_Mn-54_soil DCGL

File : C:\RESRAD__FAMILY\RESRAO\USEP.FILES\5N54\EF1SOIL DCGL_MN54.RAO

Probabilistic Input

£414 'PVy

Number of Sample Runs: 2000

Nuzber Name

I DENSCZ

2 TPCZ

3 BCZ

4 DENSAQ

5 TPSZ

6 BSZ

7 DENSUZ(1)

8 TPUZ (1)

9 BUZ (I)

10 EPSZ

11 EPUZ(1)

12 SHF3

13 MLINH

14 DROOT

15 DM

16 YV(1)

17 WLAM

18 RWET(2)

19 HCCZ

20 EVAPTR

21 RI

22 HCSZ

23 DWIBWT

24 Uw

25 DCACTUl(1)

26 DCACTS(i)

27 BRTF(25,1)

28 BRTF(25,2)

29 BRTF(25,3)

30 BB1O(25,1)

Distribution Parameters

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

TRUNCATED NORMAL

UNIFORM

CONTINUOUS LINEAR

UNIFORM

TRIANGULAR

1.5635

.41

.632

1.5635

.41

.632

1.5835

.41

.632

.346

.346

.15

8
.3

0

.2385.

.0899

.282

.2385

.0899

.282

.2385

.0899

.282

.0915

.0915

.95

0

4

.15

.48

18

.67

1.33

.75

.852

1.33

10

2157

2.29

.2.29

.9

.7

.7

1.1

.827

.1322

.786

.827

.1322

.786

.827

.1322

.786

.0629

.0629

2.3

.6878

4.5

2.3

.6878

4.5

2.3

.6878

4.5

.628

.628

0 .000008 .0151 .000016 .1365 .0c

TRUNCATED LOGNORMAL-N .56

TRIANGULAR 5.1

TRIANGULAR .06

BOUNDED LOGNORMAL-N 5,022

UNIFORM .5

UNIFORM .344

BOUNDED LOGNORMAL-N 5.022

TRIANGULAR 6

UNIFORM 1141

TRUNCATED LOGNORMAL-N 5.06

TRUNCATED LOGNORMAL-N 5.06

TRUNCATED LOGNORMAL-N -1.2

TRUNCATED LOGNORMAL-N -6.91

TRUNCATED LOGNORMAL-N -8.11

LOGNORMAL-N 6

.6

.001

84

.95

2.49

2.49

30

.001

.001

.001

.001

.001

.999

9250

9250

.999

.999

.999

.999

.999

1js2 o( ,z5-
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Probabilistic results summary : EFI Mn-54_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\MN54\EFISOIL DCGLHMN54.RAD

Peak of the mean dose (averaged over observations) at graphical times
Repetition Time of peak mean dose Peak mean dose

Years rem/yr

1 0.000E+00 1.164E+00

.. ... ....

KOV0



1,5a VOo

Na-22
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Summary EFl_Na-22_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFIIES\NA22\EFiSOIL DCGL_NA22.RAD

Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines

914- ~ooq

)Cj.V 0

Dose Conversion Factor (and Related) Parameter Summary ..

Site-Specific Parameter Summary ..........................

Summary of Pathway Selections ............................

Contaminated Zone and Total Dose Summary .................

Total Dose Components

Time = 0.000E+00 . ...................................

Time = 1.000E+00 ....................................

Time = 3.000E+00 ....................................

Time = 1.000E+01 ....................................

Time = 3.000E+01 ....................................

Time = 1.000E+02 ....................................

Time = 3.000E+02 ....................................

Time = 1.000E+03 ........................ I ............

Dose/Source Ratios Summed Over All Pathways ..............

Single Radionuclide Soil Guidelines ......................

Dose Per Nuclide Summed Over All Pathways ................

Soil Concentration Per Nuclide ...........................

2

3

7
8

9

10

11

12

13

14

15

16

17

17

18

18

I 1.1 -5 1; 17.5
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Suipiary : EINa-22_soil DCGL

File : C:\RESRAD_FAMILY\RESRAD\USERFILFS\NA22\EFISOIL DCCLNA22.RAD

Dose Conversion Factor (and Related) Parameter Summary

Dose Library: FGR 11

~tt V

Current

Value# I

Base

Case*MIenu I Parameter

Parameter

Name

+ +
A-I DCF's for external ground radiation, (mrem/yr)/(pCi/g)

A-i Na-22 (Source: FGR 12)

B-2i Dose conversion factors for inhalation, mren/pCi:

B-I Na-22

D-i Dose conversion factors for ingestion, mrem/pCi:

D-I Na-22

D-34 Food transfer factors:

D-34 Na-22 , plant/soil concentration ratio, dimensionless

D-34 Na-22 ,beef/ilivestock-intake ratio, (pCi/kg)/(pCi/d)

D-34 Na-22 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

D-5 Bioaccumulation factors, fresh water, L/kg:

D-5 Na-22 , fish

D-5 Na-22 , crustacea and mollusks

1.368E+01

7.66CE-06

1.150E-05

5.0005-02

8.000E-02

4.000E-02

2.000E+01

2.000E+02

1.368E+01 DCFi( 1)

7.660E-06 DCF2( 1)

1,150E-05 DCF3( 1)

5.000E-02 RTF( 1,1

8.000E-02 RTF( 1,2

4.000E-02 RTF( 1,3

2.000E+01 BIOFAC(

2.000E+02 BIOFAC(

)
)
)

1,l)

L, 2)

#For DCFI(xxx) only, factors are for infinite depth & area. See ETFG table in

*Base Case means Default.Lib w/o Associate Nuclide contributions.

Ground Pathway of Detailed Report.

F

L

/g 47W 2
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Summary 1EFlNa-22_soil DCGL

File C:\RESRADFAMILY\RESRAD\USERFILES\NA22\EFISOIL DCGL_NA22.RAD 9N 6- o

Site-Specific Parameter Summary

User Used by RISRAD Parameter

Menu Parameter IInput Default (If different from user input) Name

Roll Area of contaminated zone (m**2) 7.855E+03 1.000E+04 --- AREA

Roll Thickness of contaminated zone (m) 1.524E-01 2.000E+00 THICKO

Roll Length parallel to aquifer flow (m) 1.0006+02 1.000E+02 --- LCZPAQ

R011 Basic radiation dose limit (mrem/yr) 2.500E+01 3.000E+01 BRDL

R011 Time since placement of material (yr) 0.0002+00 0.000+00 --- TI

Roll Times for calculations (yr} 1.000E+00 1.000E+00 --- T( 2)

ROll Times for calculations (yr) 3.000E+00 3.000E+00 --- T( 3)

Roll Times for calculations (yr) 1.000E+01 1.COOE+01 --- T( 4)

R011 Times for calculations (yr) 3.000E+01 3.0006+01 --- T(5)

10l1 Times for calculations (yrý 1.0006+02 1.000---02 --- T(6)

Roll Times for calculations (yr) 3.000E+02 3.000E+02 --- T( 7)

R011 Times for calculations (yr) 1.000E+03 1.000E+03 T(--- 8T )

R011 Times for calculations (yr) not used O.000E+00 --- T(9)

R011 Times for calculations (yr) not used O.000E+00 --- T(10)

R012 Initial principal radionuclide (pCi/g): Na-22 1.000E+00 0.000E+00 --- Sl(1)

R012 Concentration in groundwater (pCi/L): Na-22 not used 0.000E+00 1--- W(l)

R013 Cover depth (m) 0.000E+00 0.OOOE+00 --- COVERO

R013 Density of cover material (g/cm**3) not used I:500E+00 --- DENSCV

R013 Cover depth erosion rate (m/yr) not used' 1.000E-03 --- VCV

R013 Density of contaminated zone (g/cm**3) 1.564E-00 1.500E+00 --- DENSCZ

R013 Contaminated zone erosion rate (m/yr( 6.000E-04 1.000E-03 --- VCZ

R013 Contaminated zone total porosity 4.100Z-01 4.000E-01 --- TPCZ

R013 Contaminated zone field capacity 6.400E-02 2.000E-01 --- FCCZ

R013 Contaminated zone hydraulic conductivity (m/yr) 5.022E+00 1.000r+01 H--- CCZ

R013 Contaminated zone b parameter 6.320E-01 5.300F+00 --- BCZ

R013 Average annual wind speed (m/sec) 2.910E+00 2.000E+001 --- WIND

R013 Humidity in air (g/m**3) not used 8.000E+00 --- HUMID

R013 Evapotranspiration coefficient 6.250E-01 5.000E-0i --- EVAPTR

R013 Precipitation (m/yr) 8.400E-01 1.000E+00 ... PRECIP

R013 Irrigation (m/yr) 5.980E-01 2.0006-01 --- RI

R013 Irrigation mode overhead overhead --- IDITCH

R013 Runoff coefficient 2.000E-01 2.000E-01 --- RUNOFF

R013 Watershed area for nearby stream or pond (m**2) 2.820E+08 1.000E+06 --- WAREA

R013 Accuracy for water/soil computations 1.000E-03 1.000F-03 - EPS

R014 Density of saturated zone (g/cm**3) 1.564E+00 1.500E+00 --- . DENSAQ

R014 Saturated zone total porosity 4.100E-01 4.000S-01 --- TPSZ ,

R014 Saturated zone effective porosity 3.460E-01 2.000E-01 --- EPSZ

R014 'Saturated zone field capacity 6.400E-02 2.000E-01 -- FCSZ

a014 Saturated zone hydraulic conductivity (m/yr) 5.0222+00 1.000E+02 --- HCSZ

R014 Saturated zone hydraulic gradient 2.000E-03 2.000E-02 --- HGWT

R014 Saturated zone b parameter 6.320E-01 5.300E+00 --- BSZ

R014 Water table drop rate (m/yr) 1.000E-03 1.000E-03 --- VWT

R014 Well pump intake depth (m below water table) 1.000E+01 1.000E+01 --- DWIBWT

R014 Model: Nondispersion (ND) or Mass-Balance (MB) ND ND --- MODEL

R014 Well pumping rate (m**3/yr) 1,649E+03 2.500E+02 --- UW

R015 Number of unsaturated zone strata 1 1S- NS

i-

¢ 2'75
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Summary : EIlNa-22_soil DCGL

File C:\RESRADFAMILY\RESPAKD\USERS'ILES\NA22\EFiSOIL DCGLNA22. RAD

Site-Specific Parameter Summary (continued)

LL4C.--0 9
XVa

User I

Input Default I

Used by RESRAD

(If different from user input)

Parameter

NameMenu I Parameter

I.. I - I

R015

R015

R015
Ro!5

R015

R0 15

ROl5
R016

R016

R016

R016
R016

R016

R017

R017

R017
R017

R017

R01'7

R017

R017

R017

Rol?

R017

R017

R017

R017

R017

R017

R017

R017
R017

R017

Unsat. zone 1, thickness (m)

Unsat. zone 1, soil density (g/cm**3)

Unsat.

Unsat.

Onsat.

Onsat.

Unsat.

zone 1,

zone 1,

zone 1,

zone 1,

zone 1,

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/y

Distribution coefficients for Na-22

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS

'r) I

-1): I

* I

1.800E+00

1. 564E+00

4. 100E-01

3.4 6DE-01

6.400E-02

6.320E-01

5.022E+00

1. 343E+03

1. 540E+02

1. 540E+02

0. D0DE+00

0. 000E+00

8. 400E+03

2.330E-05

3.000E+Ol

5. 800E-01

3. 982E-01

6.571E-01

1. 181E-01

1. 000E+00

not used

not used

not used

not used

not used

not used

not used

not used*

not used

not used

not used

not used

4. 000E+00

1.500E+00

4.DO0E-01

2. DOOE-01

2.00OE-01

5. 300E+00

1. 000E+01

1.000E+01
l'.O0DE+OI

1.000E+01

0. Q000E+0

O . oooE+oo

8. 400E+03

1. DO0E-04

3.0005+01

4. OODE-01

7. 000E-01

5. 000E-01

2.500E-01

1;0O0E+00

5. 000E+01

7.071E+01

0..0005+00

D.OODE+00

O.O0OE÷00
0.DO0E+00

0. 000E+00

0. 000E+00

0.000E+00

0. ODDE+00

0. 000E+00
0.000 E+ D0

H(1)
DENSUZ(l)

TPUZ(1) -

EPUZ(1)

FCUZ (1)

BUZ (1)

HCUZ(1)

1.488E-03

not used

>0 shows circular AREA.

DCNUCC( 1)

DCNUCU( 1,1)

DC0OCS 1)

ALEACH( 1)

SOLUBK() 1

INHALR

MLINH

ED

SHF3

SHFI

FIND

FOTD

FS

RADSHAPE Cl)

RADSHAPE C 2)

RADSHAPE( 3)

RAD_SHAPE C4)

PAD_SHAPE C 5)

RADSHAPE 6)

PADSHAPE C7)

RADSHAPE( 8)

RAD_SHAPE( 9)

RADSHAPE(10).

RADSHAPE(I1)

PADSHAPE(12)

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Cm)•,
Cm),
(m),

Cm),

Cm),

Outer annular radius (m),

Outer annular radius (m),

ring I:

ring 2:

ring 3:

ring 4:

ring 5:

ring 6:

ring 7:

ring 8:

ring 9:

ring 10:

ring 11:

ring 12:

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Cm),
Cm),

Cm),

Cm),

Cm),

Is 7 10/ 1 . 21;115-
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Summary EFINa-22_soil DCGL

File : C:\RESRADFAMILY\R3SRAD\USERFILES\NA22\EFSO1L DCGLNA22.RAD

Site-Specific Parameter Summary (continued)

pt , o

User

Input Default

Used by RESRAD

different from user input)Menu Parameter

Parameter

Name(If

R017
R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R018
RD018

R018

RD18
RD018

3018

R018

R018

R018

R018
3018

R018

3018

R018

R018

RD 19

RD019

RD'S

3019

R019

3019

R01S

3019

RD019
R019

R019

R019

R019

R019

R019

R019

Ri19

RI19

R019

Fractions of

Ring 1

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

annular areas within AREA:

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr)

Contamination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

Contamination fraction of irrigation water

Contamination fraction of aquatic food

Contamination fraction of plant food

Contamination fraction of meat

Contamination fraction of milk

Livestock fodder intake for meat (kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat (L/day)

Livestock water intake for milk (L/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)

Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground water

Household water fraction from ground water

Livestock water fraction from ground water

Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/m**2)

Wet weight crop yield for Leafy (kg/m**2)

Wet weight crop yield for Fodder (kg/m**2)

Growing Season for Non-Leafy (years)

Growing Season for Leafy.. (years)

Growing Season for Fodder (years)

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

1.120E+02

2.140E+01

2.330E+02

6.510E+01

2.060E+01

9.DO0E-01

1.826E+0i

4.785E+02

1.000E+00

not used

1.000E+00

1.000E+00

1.000E+00

1.000E+00

1.000E+00

1.000E+00

2.710E+01

6.320E+01

5.000E+01

6.000E+01

5.000E-01

4.000E-04

1.500E-01

2.150E+00

1.000E+00

not used

1.000E+00

1.000E+O0

5.600E-01

2.889E+00

1.887E+00

2.460E-01

1.230E-01

8.200E-02

1.000E+00
2.732E-01

0.00E+00

0.000E+00

0.DO0E+00

0.000E+00

o, 0.OE+00

0.00DE+00

0.O00E+00

0.000F+00

I .D003+00

1.600E+02

1.400E+01

9.200E+01

6.300E+01

5.400E+00

9.0003-01

3.650E+01

5.100D+02

1.000E+00

1.000E+00

.D000E+00

1.000E+00

5.000E-01
1-i

1-i

6.8.00E+01

5.500E+01

5.ODDE+01

1.600E+02

5;000E-01

.00DOE-04

1.500E-01

9.oooE-011
1.000E+00

I1.000E+00
1.000E+00

i. 000E+00

7.OODE-01

1.500E+00

1.100E+D0

1.700E-01

2.500E-:01

8.000E-02

FRACA 1)

FRACA 2)
FRACA( 3)

FRACA 4)

FRACA 5)

IRACAC 6)

FRACAC 7)

FRACA 8)

FRACA 9)

FRACA(10)

FRACA(I1)

FRACA(12)

DIET (1)

DIET(2)
DIET (3)

DIET'(4)

DIET(5)

DIET(6)

SOIL

DWI

FDW
FHHW

FLW

FIRW

FR9

FPLANT

FYEAT

FMILK

LrI5

LFI6

LWI5

LW:6

ELPOMLFD

DM

DROOT

FGWDW
FGWHH

FGWLW

FGWIR

YV(1)

YV(2)

YV (3)

,TE(1)

TE(2)

TE (3)

io q Z,5
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Summary EFIrNa-22_soil DCGL

File C: \RESRAUDFAMILY\RESRAD\USERFILES\NA22 \EFlSOL DCGL_NA22.RAD

Site-Specific Parameter Siumary (continued)

kv 0

User I

Input I Default

Used by RESRAD

(If different from user input)

Parameter

NameMenu Parameter

R19B

RI 9B

R19B

R19B

R19B

R19B

AI9B

RlI9B

+

C14

C14

C14

C14

C14

C14

C14

C14

C14

STOR
STOR

STOR

STOR

STOP

STOR

STOR

STOP

STOR.

STOR

R021

R021

R021

R021

R021

R02123

R021

R021

R021

R021

R021

R021

R021

R021

R021-

R021

R021

TITL

Translocation Factor for Non-Leafv

Translocation Factor for Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leafy

Dry Foliar Interception Fraction for Leafy

Dry Foliar Interception Fraction for Fodder

Wet Foliar Interception Fraction for Non-Leafy

Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder

Weathering Removal Constant for Vegetation

C-12 concentration in water (g/cm**3)

C-12 concentration in contaminated soil (g/g)

Fraction of vegetation carbon from soil

Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (m)

C-14 evasion flux rate from soil (C/sec)

c-12 evasion flux rate from soil (1/sec)

Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed

Storage times of contaminated foodstuffs (days)

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mollusks

well water

Surface water

Livestock fodder

Thickness of building foundation (m)

Bulk density of building foundation (g/cm**3)

Total porosity of the cover material

Total porosity of the building foundation

Volumetric water content of the cover material

Volumetric water content of the foundation

Diffusion coefficient for radon gas (m/set):

in cover material

in foundation material

in contaminated zone soil

Radon vertical dimension of mixing (m)

Average building air exchange rate (1/hr)

Height of the building (room) (m)

Building interior area factor

Building depth below ground surface (m)

Emanating power of Rn-222 gas

Emanating power of Rn-220 gas

Number of graphical time points

1.000EC01 1.O00E-01

1.000E+00 1.000E+00

1.000E+00 1.000E+00

3.500E-01 2.500E-01

3.500E-01 2.506E-01

3.500K-01 2.500E-01

3.500E-01 2.500E-01

6.700E-01 2.500E-01

3.500E-01 2.500E-01

1.800E+01 2.000E+01

not used 2.000E-05

not used 3.0OOE-02

not used 2.000E-02

not used 9.800E-01

not used 3.000F-01

not used 7.00KOE-0

not used 1.000KE-I

not used 8.000E-01

not used 2.000E-0l

1.400E+1l 1.400F+01

1.000E+00 1.000E+00

1.000E+00 1.000E+00

2.000E+01 2.000E+0l

7.000E+00 7.OOCE+00

7.OOOE+00 7.000E+00

1.00CE+C0 1.000E+00

1.000E+00 1.000E+00

4.500E+01 4.500E+01

not used 1.500E-01

not used 2.400E+00

not used 4.000E-01

not used 1.000E-01

not used 5.000E-02

not used 3.000E-02

not used 2.000OE-06

not used 3.000E-07

not used 2.000E-06

not used 2 .000E+00

not used 5.000E-01

not used 2.500E+00

not used 0.000E+00

not used j-l.000E+00

not used 2.500E-01

not used 1.500 E-01

32

T IV (1)

TIV(2)

RDRY (1I

RDRY (2

ADRY(3

RWET ( 1

3RWET (2
RWET (31

WLAM

C12WTR

C12CZ

CSOIL
CAIR

DMC

EVSN

REVSN

AVFG4

AVFG5

STOR T
STOR T

STOR_T

STORAT

STORAT

STORAT

I' STOR-T

STORAT
I STORAT

I FLOOR1

DENSFL

TPCV

TPFL

P3H2CCV

PH2OFL

DIFCV

DIFFL

DIFCZ

UmIX

RE3XG

PRM

FAI

DMFL

EMANAC(

EMANA):

NPTS

)
)
)
)
}
)

(1)

(2)

(3)

(4)

(5)
(6)
(7)

(8)

2)

I-

.4 f27S
---------- ......... ............ ..... ......
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Summary : EFINa-22_soil DCGL

File : C:\RESRAD_FANILY\RESRAD\tSERFILES\NA22\EFISOIL DCGLNA22.RAD

Site-Specific Parameter Summary (continued)
I&0

Menu

User I

Input I Default

Used by RESRAD J Parameter

different from user input)I NameParameter (If

I Ii

TITL I Maximum number of integration points for dose 17 --... LYMAX

TITL Maximum number of integration points for risk 1 --- KYMAX

Summary of Pathway Selections

Pathway User Selection

1 -- external gamma active

2 -- inhalation (w/o radon) active

3 -- plant ingestion active

4 -- meat ingestion active

5 -- milk ingestion active

6 -- aquatic foods active

7 -- drinking water active

8 -- soil ingestion active

9 -• radon suppressed

Find peak pathway doses active

/6 2, 7/ 27<S
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Probabilistic results summary : EF1 Na-22_soil DCGL

File .: C:\RESRADFAMILY\RESRAD\USERCILES\NA22\SF!SOIL DCGL_NAW22.RAD

Table of Contents aolv
Part VI: Uncertainty Analysis

RESRAD Uncertainty Analysis Results

Probabilistic Input ; ................................

Total Dose ...........................................

Total Risk . .........................................

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Ground External ...................

Inhalation (w/o Radon) ............

Radon (Water Ind.) ................

Plant (Water Ind.).................

Meat (Water Ind.) ................

Milk (Water Ind.) .................

Soil Ingestion ....................

Water Ingestion ...................

Fish Ingestion ....................

Radon (Water Dep.) ................

Plant (Water Dep.) ................

Meat (Water Dep.) .................

Milk -(Water Dep.) .................

2

3
4

5

6

7

8

9
10

12

13

14

15

16

17

18

19

20

21

Cumulative Probability Summary .......................

Summary of dose at graphical times, reptition 1 .....

Peak of the mean dose at graphical times .............

Correlation and Regression coefficients (if any) .....

/(63 0of n2r
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Probabilistic results summary : EF1_Na-22_soil DCGL

File : C:\RESRAD_F-AMILY\RESRAD\USERFILES\NA22\EF1SOIL DCGL NA22.RAD

Probabilistic Input
Rev o

Number of Sample Runs: 2000

Number Name Distribution Parameters

1

2

3

4
5

6

7

8

9
-10

11

12

13

14
15

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

DENSCZ BOUNDED NORMAL 1.5635

TPCZ BOUNDED NORMAL .41

BCZ BOUNDED LOGNORMAL-N .632

DENSAQ BOUNDED NORMAL 1.5635

TPS2 BOUNDED NORMAL .41

BSZ BOUNDED LOGNORMAL-N .632

DENSUZ(1) BOUNDED NORMAL 1.5835

TPUZ(1) BOUNDED NORMAL .41

BUZ(1) BOUNDED LOGNORMAL-N .632

EPSZ BOUNDED NORMAL .346

EPUZ(1 TRUNCATED NORMAL .346

3HF3 UNIFORM .15

MLINH CONTINUOUS LINEAR 8

DROOT UNIFORM .3-

DM TRIANGULAR 0

YV(1) TRUNCATED LOGNORMAL-N .56

WLAM - TRIANGULAR 5.1

RWET(2) TRIANGULAR .06

HCCZ BOUNDED LOGNORMAL-N" 5.022

EVAPTR UNIFORM .5

RI UNIFORM .344

HCSZ BOUNDED LOGNORMAL-N 5.022

DWIBWT TRIANGULAR 6

OW UNIFORM 1141

HCUZ(1) BOUNDED LOGNORMAL-N 5.022

DCACTU1{1) TRUNCATED LOGNORmAL-N 5.04

DCACTS(1) TRUNCATED LOGNORMAL-N 5.04

BRTF(11,1) TRUNCATED LOGNORMAL-N -3

BRTF(11,2) TRUNCATED LOGNORMAL-N -2,53

BRTF(11,3) TRUNCATED LOGNORMAL-N -3.22

BBIO(11,1) LOGNORMAL-N 3

.2385

.0899

.282

.2385

.0899

.282

.2385

.0899

.282

.0915

.0915

.95

0

4

.15

.48

18

.67

1.33

.75

.852

1.33

10

2157

1.33

3.22

3.22

1

.2

.5

1.1

.827

.1322

.786

.827

.1322

.786

.827

.1322

.786

.0629

.0629

2.3

.6878

4.5

2.3

.6878

4.5

2.3

.6878

4.5

.628

;628

0 .000008 .0151 .000016 .1365 .0C

.6

.001

84

.95

2.49

2.49

30

2.49

.001

.001

.001

.001

.001

.999

9250

9250

9250

.999

.999

.999

.999

.999

6,Y .2:A-

..... ......... ......
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ProDabilistic results summary : EFINa-22_soil DCGL

File ;C:\RSRAD?_FAMILY\RESRAD\USERFILES\NA22\EF!SOTi DCGLNA22.RAD

Peak of the mean dose (averaged over observations) at graphical times

Repetition Time of peak mean dose Peak mean dose

Years mrem/yr

0.0008+00 4.030E+00

oEN -6 V

-f

'6' 21-5

_________________________________________________________________________ __________________________



E~J 6-061t

Nb-94



RESRAD, Version 6.4 T½ Limit = 30 days 09/09/2008 10:10 Page

Summary : El__Nb-94_soil DCGL
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File

Version 6.4 T½ Limit = 30 days 09/09/2008 10:10 Page 2

:ZF2_Nb-94_soil DCGL

C:\RESRADFAMILY\RESRAD\USERFILES\NB94\EF1SOIL DCGLNB94.RAD

Dose Conversion Factor (and Related) Parameter Summary

Dose Library: FGR 11

Current

Meuri Parameter Value4

Base Parameter

Case* I Name

I I I

A-I DCF's for external ground radiation, (mrem/yr)/(pCi/g)

A-i Nb-95 (Source: FGR 12)

B-i Dose conversion factors for inhalation, mrem/pCi:

-ij Nb-95

D-1 Dose conversion factors for ingestion, mrem/pCi:

D-1 Nb-95

D-34 Food transfer factors:

D-34 Nb-95 , plant/soil concentration ratio, dimensionless

D-34 Nb-95 , beef/livestock-intakeratio, (pCi/kg)/(pCi/d)

D-34 Nb-g5 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

D-5 Bioaccumulation factors, fresh water, L/kg:

D-5 Nb-95 , fish

D-5 Nb-95 , crustacea and mollusks

4.689E+00

5.8!0E-06 [

2.570E-06

1.O00E-02

3.000E-07

2.000E-06

3.0003+02

1.000E+02

4.6893+00 DCFI1 1)

5.810E-06 DCF2( 1)

2.570F-06 DCF3( 1)

1.000-E02 RTF( 1,1)

3.0003-07 RTF( 1,2)

2.000E-06 RTF( 1,3)

3.O000E+02 BIOFAC( I,)

1.000E+02 BIOFAC( 1,2)

tFor DCFl (xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default.Lib w/o Associate Nuclide contributions.

".
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Summary EFl Nb-94 soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\N294\EFlSOIL DCGLNB94.RAD o b0
Site-Specific Parameter Summary

Menu

Roll

R011

Roll

R011
R011

Roll

User I

Input Default IParameter

Area of contaminated zone (m**2)

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

Times for calculations (vr)

Used byRESRAD

(If different from user inp

R011

R011
0011

0011

0011

0011

0011

0011

0012

0012

0013

0013

0013

0013

0013

0013

0013

0013

0013

0013

0013

0013

0013

0013

0013

0013

0013

0013

0014

0014

0014

0014

0014

0014

P.014

0014

0014

R014

'R014

Times for calculations

Times for calculations

Times for calculations

Times for calculations

Times for calculations

Times for'calculations

Times for calculations

Times for calculations

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

Initial principal radionuclide (pCi/g) : Nb-95

Concentration in groundwater (pCi/L) : Nb-95

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm**3)

Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

Average annual wind speed (m/sec)

Humidity in air (g/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond (m**2)

Accuracy for water/soil computations

Density of saturated zone (g/cm**3)

Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yr)

Saturated zone hydraulic gradient

Saturated zone b parameter

i i
7.855E+03 1.000E+04

1.524E-01 2.000E+00

1.000E+02 1.000E+02

2.500E+01 3.000E+01

0.000E+00 0.000Z+00

!.000E+00 1.000E+00

3.000E+00 "3.000E+00

1.000E+01 1.000E+01

3.000E+01 3.OOOE+01

1.0000+02 1.000E+02

3.000E+02 3.000E+02

1.000E+03 1.000E+03

not used 0.000E+00

not used 0.000E+00

1.000E+00 0-.000E+00

not used 0,000E+00

0.000E+00 0.000E-00

not used 1.500E+00

not used 1.ooOE-03

1.5640+00 1.500E+00

6.000E-04 1.000E-03

4.100E-01 4.OOOE-01

6.400E-02 2.OOOE-01

5.022E+00 1.000E+01

6.320E-01 5.300E+00

2.910E+00 2.000E+00

not used 8.000E+00

6.250E-01 5.000E-01

8.400E-01 1.000E+00

5.980E-01 2.000E-01

overhead overhead

2.000E-01 2.000E-01

2.820E+08 1.000E+06

1.000E-03 1.000E-03

1.564E+00 1.500E+00

4.100E-01 4.000E-01

3.460E-01" 2.000E-01

6.4000-02 2.000E-0l

5.022E+00 1.000E+02

2.000E-03 2.000E-02

6.320E-01 5.300E+00

1.000E-03 1.000E-03

1.000E+01 1.0000+01

NO ND

1.649E+03 2.500E+02

Parameter

ut) Name

AREA

THICKO

LCZPAQ

BRDL

TI

T( 2)

T( 3)

T f4)

T( 5)

T( 6)

T( 7)

T( 8)

T( 9)

T(t0)

Sl(1)

wl ( 1)

COVERO

DENSCV

VCV

DENSCZ

VCZ

TPCZ

FCCZ

HCCZ
BCZ

WIND

HUMID

FVAPTR

PRECIP

IDITCH

RUNOFF

WAREA

FPS

DENSAQ

TPSZ

EPSZ

HCSZ

HGWT

BSZ

VWT

DWIBWT

MODEL

UW

NS

Water table drop rate (m/yr)

Well pump intake depth (mn below water table)

Model: Nondispersion (ND) or Mass-Balance (MB)

Well pumping rate (m**3/yr)

R015 I Number of unsaturated zone strata

I&1 I < ,?5'
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Summary : EFiNb-94_soil DCGL

File C:\RESRAD FAMILY\RESRAD\USERFILES\NB94\EFISOIL DCGLNB94.RPAD

Site-Specific Parameter Summary (continued)
t~rO

Menu Parameter

User I

Input I Default

Used by RESRAD I Parameter

(If different from user input) I Name

R015

R015

R015

R015

R015

R015

R015"

R016
R016

R016RO 16

R016R016

Unsat. zone 1,

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

zone

zone

zone

zone

zone

zone

1,

1,

1,

1,

1,

1,

thickness (m)

soil density (g/cm**3)

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/yr)

R017

R017

R017

R017

R017

R017

PR017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

Distribution coefficients for Nb-95

Contaminated zone (cm-*3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m*-3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS = -1):

Outer annular radius (m), ring 1:

Cuter annular radius (m), ring 2:

Outer annular radius Wm), ring 3:

Outer annular radius (m), ring 4:

Outer annular radius (m), ring 5:

Outer annular radius (m), ring 6:

Outer annular radius (m), ring 7:

Outer annular radius (m), ring 8:

Outer annular radius (m), ring 9:

Outer annular radius (m), ring 10:

Outer annular radius (m), ring 11:

Outer annular radius (m), ring 12:

1.800E+00 4.oooE+00

1.564E+00 1.500E+00

4.100E-01 4.000E-01

3.460E-01 2.OOOE-01

6.400E-02 2.000E-01

6.320E-01 5.300E+00

5.022E+00 1.OOE+01

3.302E+03 0.000E+00

3.800E+02 6.000E+00

3.800E+02 0.000E+00

O.OOOE+O0 O.OO0E+00

O.O0OE+00 0.000E+00

8.400E+03 8.400E+03

2.330E-05 1.000E-04

3.000E+01 3.000E+01

5.800E-01 4.O00E-01

3.982E-01 7.000E-01

6.5715-01 5.000E-01

1.181E-01 2.500E-01

1.OO0E+00 1.000E+00

not used 5.000E+01

not used 7.071E+01

not used 0.000E+00

not used 0.000E+00

not used J 0.000E+00

not used 0.000E+00

not used 0.OO0E+00

not used 0.O00E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.OOOE+00

6.054E-04

not used

>0 shows circular AREA.

DENSUZ (i)

TPUZ (1)

EPUZ (1)

FCUZ (1)

BUZ (1)

HCUZ (C)

DCNUCC (1)

DCNUCU( 1,I)

DCNUCS( 1)

ALEACH I)

SOLUBKC I)

INHALR

MLINH

ED

SHF3

SHFI

FIND

FOTD

FS

PAD SHAPEC )

PAD_SHAPE C 2)

PAD_SHAPE 3)

PAD S•OAPE) 4)

RAD_SHAPE C 5)

PAD_SHAPEC 6)

PAD_SHAPE (7)

PAD_SHAPE( 8)

PAD_SHAPE( 9)

RADSHAPE(10)

PAD_SHAP (11)

PAD SHAPS(12)

L I

I r.o r/'173"
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Summary :EFINo-94_soil DCGL 1 t
File : C:\RESRADFANILY\RESRAD\USERFILES\NB94\EF1SOIL DC2L_NB94.RAD te

Site-Specific Parameter Summary (continued)

User I Used by RESRAD Parameter

Menu Parameter I Input Default• (if different from user input) Name

R017 Fractions of annular areas within AREA:

R017 Ring 1 not used 1.000E+00 --- FRACA 1)

R017 Ring 2 not used 2.732E-01 --- FRACA 2)

R017 Ring 3 not used 0.000E+00 --- FRACA( 3)

R017 Ring 4 not used 0.000E+00 --- FRACA( 4)

R017 Ring 5 not used 0.000E+00 -- FRACA( 5)

R017 Ring 6 not used 0.OOOE+00 -- FRACA( 6)

R017 Ring 7 not used 0.000E+00 --- FRACA( 7)
R017 Ring 8 not used O.000E+00 --- FRAOA)8)

R017 Ring 9 not used 0.000E+00 --- ERRO)9)

R017 Ring 10 not used 0.000z+00 FRACA(10)

ROlI Ring 11 not used j0.000E+00 --- FRACA(11)

R017 Ring 12 not used 0.000E+00 R--- FACA(12)

R018 Fruits, vegetables and grain consumption (kg/yr) 1.120E+02 1.600E+02 DE--- 0T(1)

R018 Leafy vegetable consumption (kg/yr) 2.140E+01 1.400E+01 DIET(2)

R018 Milk consumption (L/yr) 2.330E+02 9.200E+01 --- DIET(3)

R018 Meat and poultry consumption (kg/yr) 6.S1OE+01 6.300E+01 --- DIET(4)

R018 Fish consumption (kg/yr) 2.060E÷01 5.400E+00 --- DIET(5)

R018 Other seafood consumption (kg/yr) 9.000E-01 9.000E-01 --- T(6)

R018 Soil ingestion rate (g/yr) 1.826E+01 3.650E+01 --- SOIL

R018 Drinking water intake (L/yr) 4.785E+02 5.100E+02 W--- DW

P018 Contamination fraction of drinking water 1.000E+00 1.000E-00 --- FDW

T018 Contamination fraction of household water not used 1.000E+00 --- FHHW

R018 Contamination fraction of livestock water 1.OOOE+00 1.000E+00 --- FLW

R018 Contamination fraction of irrigation water 1.000OE+00 1.000E+00 j-FIRW

F018 Contamination fraction of acuatic food 1.000E+00Q 5.0005-01 --- FR9

F018 Contamination fraction of plant food 1.0005+00 1-1 --- FPLANT

P018 Contamination fraction of meat 1.Q00E+00 -i --- FMEAT
3018 Contamination fraction of milk 1.0005+00 -i --- j ItK

R019 Livestock fodder intake for meat (kg/day) 2.710E+01 6.800E+01 --- LFIS

F019 Livestock fodder intake for milk (kg/day) 6.320E+01 5.500E+01 LFI6

R019 Livestock water intake for meat (L/day) 5.000E+01 5.000E+01 1--- LW5

P019 Livestock water intake for milk (L/day) . 6.000E+01 1.1.600E+02 I--- L WI6

P019 Livestock soil intake (kg/day) 5.000E-01 5.000E-01 --- S1

3019 Mass loading for foliar deposition (g/m**3) 4.0005-04 1.000E-04 MLFD

R019 Depth of soil mixing layer (m) 1.500E-01 1,560O-01 --- DM

3019 Depth of roots (m) 2.150E+00 9.000E-01 --- DROOT

3019 Drinking water fraction from ground water 1.000E+00 1.000E+00 --- FGWDW

P019 Household water fraction from ground water not used 1.000E+00 --- FGWHH

P019 Livestock water fraction from ground water 1.000E+00 1.000E+00 --- FGWLW

P019 Irrigation fraction from ground water I1.000E+00 1.000E+00 -- FGWIR

IgB Wet weight crop yield for Non-Leafy (kg/m**2) 5.600E-01 7.OOOE-01 -- Yv(1)

g19B Wet weight crop yield for Leafy (kg/m
t
*2) 2.889E+00 1,5005+00 --- YV(2)

R19B Wet weight crop yield for Fodder. (kg/ml*2) 1.887Z+00 1.100E+00 --- YV(3)

RI9B Growing Season for Non-Leafy (years) 2.460E-01 1.7005-01 --- TE(1)

319BJ Growing Season for Leafy (years) 1.230E-01 2.500E-01 j... TE(2)

319B Growing Season for Fodder (years) 8 8.200E-02 8.000F-02 E--- T(3)
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Summary EF1_Nb-94_soil DCGL

File : C:\RESRAD_FAMILY\RESRAD\USERFILES\NB94\EFISOITL DCGLNB94.RAD
X!4 9d0'

Site-Specific Parameter Summary (continued)

User

Input
I Used by RESRAD

different from user input)Menu Parameter

R19B
RI 9B

R1 9B

R19B

R19B
RiBR19BRIgPB

C14

C14

C14

C14

C14

C14
C14

C14

C14

STOR

STOR

STOR

STOR

OTOR

STOR

STOR
STOR

STOR

STOR

S021

T021

T021

z021

s021

T021

T021

.021

R021

r021

R021

R021

R021

R021

R021

R021

Translocation Factor for Non-Leafy

Translocation Factor for Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leafy

Dry Foliar Interception Fraction for Leafy

Dry Foliar Interception Fraction for Fodder

Wet Foliar Interception Fraction for Non-Leafy

Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder

Weathering Removal Constant for Vegetation

C-12 concentration in water (g/cm**3)

C-12 concentration in contaminated soil (g/g)

Fraction of vegetation carbon from soil

Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (m)

C-14 evasion flux rate from soil (1/see)

C-12 evasion flux rate from soil (1/sec)

Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed

Storage times of contaminated foodstuffs (days)

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mollusks

Well water

Surface water

Livestock fodder

Thickness of building foundation (m)

Bulk density of building foundation (g/cm**3)

Total porosity of the cover material

Total porosity of the building foundation

Volumetric water content of the cover material

Volumetric water content of the foundation

Diffusion coefficient for radon gas (m/ser)

in cover material

in foundation material

in contaminated zone soil

Radon vertical dimension of mixing (i)

Average building air exchange rate (1/hr)

Height of the building (room) (m)

Building interior area factor

Building depth below ground surface (m)

Emanating power of Rn-222 gas

Emanating power of Rn-220 gas

I1.000E-01
1.O00E2+00

1.000E+00

3.500E-01

3.SOOE-01

3.500E-01

3.500-01

1.6.700E-01

3.500Z-01
1.800E+01

not used

not used

not used

not used

not used

not used

not used

not used

not used

1.400E+01

I1.00E+00
1.000E+00

2.0002+01

7.000E+00

7.000E+00

1.000E+00

1.000E+00

4.500E+01

not used

not used

not used

not used

not used

not used

not used

not used

not used-

not used

not used

not used

not used

not used

not used

not used

32

Default

1.000E-01

1.OOOE÷00

1.000E+00

2.500E-01

2.50DE-0l

2.500E-01

2.500E-01

2.500E-01

2.500E-01

2 2.000E+01

2.000E-05

3 3.OOO-02

2.000E-02

9.8 OOE-01

3.OOOEL01

7.0OE-07

1.000E-10

8 8.000E-01

2.000E-01

1.400E+01

1.000E+00

1.000E+00

2.000E+01

7 7.000E+00

7.000E+00

1.000E+00

1.000E+00

4.500E+01

1.500E-01

2 2.400E+00

4.000E-01

1.000E-01

5.000E-02

3.000E-02

2 2.000E-06

3.0002-07

2. 00OE-06

2.000E+00

5.000-01

2.500E+00

0.000E+00

1-1.000E+00

2.500E-01

1.500E-01

TIV(1)

TIV(2)

TIV (3)
RDRY (1)

RDRY (2)

RDRY (3)

RWET (1)

RWET (2)

RWET (3)

WLAM

C12WTR

C12CZ

CSOIL

CAIR

DMC

EVSN

REVSN

AVFG4

AvFG5

STORT

STOR T

STOR T

STOR T

STORT

STORT
STOR-T

STORT)

FLOORI

DENSFL

TPCV

TPFL

PH2OCV

PH2OFL

DIFCV

DIFFL

DIFCZ

HMIX

HRM

FAI

DMFL

EMANA (1

EMANA ((2

NPTS

(If

Par.me

Name

ter

:I)

2)

3)

4)

5)

6)

7)
(8>

(9)

9)

TITL I Number of graphical time points

I iZz/2- 5



RESRAD, Version 6.4 T• Limit = 30 days 09/09/2008 .10:,10 Page 7

Summary EFlNb-94_soil DCGL

File C:\RESRAD_FAMILY\RESRAD\USERFILES\NB94\EFISO•L DCGL_NB94.RAD

Site-Specific Parameter Summary (continued)

User I I Used by RESRAD I Parameter

Input I Default I (If different from user input) I NameMenu I Parameter
S1I I

TITL Maximum ndmber of integration points for dose 17 I.. LYMAX

TITL Maximum number of integration points for risk 1 --....- KYMAX

Summary of Pathway Selections

Pathway User Selection

1 -- external gamma active

2 -- inhalation (w/o radon)l active

3 -- plant ingestion active

4 -- meat ingestion active

5 -- milk ingestion active

6 -- aquatic foods active

7 -- drinking water active

8 -- soil ingestion active

9 -- radon suppressed

Find peak pathway doses active

172 ~/27<
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Probabilistic results summary : EFI Nb-94_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\NB94\EFISOIL DCGLNB94.RAD

Table of Contents

Part VI: Uncertainty Analysis

6A[MP
Rew 0

RESRAD Uncertainty Analysis Results

Probabilistic Input .................................

Total Dose ...........................................

Total Risk ..........................................

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Ground External ...................

Inhalation (w/o Radon) .............

Radon (Water Ind.) ................

Plant (Water Ind.) ................

Meat (Water Ind.) ................

Milk (Water Ind.) ................

Soil Ingestion ....................

Water Ingestion ...................

Fish Ingestion ....................

Radon (Water Dep.) ................

Plant (Water Dep.) ................

Meat (Water Dep.) ................

Milk (Water Dep.) ................

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

Cumulative Probability Summary .......................

Summary of dose at graphical times, reptition 1 .....

Peak of the mean dose at graphical times .............

Correlation and Regression coefficients (if any) ...

1ui .22Yj75
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Probabilistic results summary : EFlNb-94_soil DCGL

File : C:\RESRADFAMILY\RBESRAD\USEREILES\NB94\EFISOIL DCGL_NB94.RAD "6-06
Probabilistic Input

Number of Sample Runs: 2000

Number Name Distribution Parameters

1
2

3

4

5

6

7
8

9

io

11

12

13

i4

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

DENSCZ

TPCZ

BCZ

DENSAQ

TPSZ

BSZ

DENSUZ(1)

TPUZ (1)

BUZ(1)

EPSZ

EPUZ (1)

SHF3

MLINM

DROOT

DM

YV (1)

WLAM

RTET (2)
HCC Z

EVAPTR

RI

HCSZ

DWIBWT

UW

HCUZ (1)

BOUNDED NORMAL 1.5635

BOUNDED NORMAL .41

BOUNDED LOGNORMAL-N .632

BOUNDED NORMAL 1.5635

BOUNDED NORMAL .41

BOUNDED LOGNORMAL-N .632

BOUNDED NORMAL 1.5835

BOUNDED NORMAL .41

BOUNDED LOGNORNAL-N .632

BOUNDED NORMAL .346

TRUNCATED NORMAL .346

UNIFORM .15

CONTINUOUS LINEAR 8

UNIFORM .3

TRIANGULAR 0

TRUNCATED LOGNORMAL-N .56

TRIANGULAR 5.1

TRIANGULAR .06

BOUNDED LCGNORMAL-N 5.022

UNIFORM .5

UNIFORM .344

BOUNDED LOGNORMAL-N 5.022

TRIANGULAR 6

UNIFORM 1141

BOUNDED LOGNORMAL-N 5.022

.2385

.0899

.282

.2385

.0899

.282

.2385

.0899

.282

.0915

.0915

.95

0

4

.15

.48

18

.67

1.33

.75

.852

1.33

10

2157

1.33

3.22

3.22

1.1

.9

.7

1.1

.827

.1322

.786

.827

.1322

.786

.827

.1322

.786

.0629

.0629

2.3

.6878

4.5

2.3

.6878

4.5

2.3

.6878

4.5

.628

.628

.000009 .0151 .000016 .1365 .0c

.6

.001

84

.95

2.49

2.49

30

2.49

.001

.001

.001

.001

.001

.999

9250

9250

9250

.999

.999

.999

.999

.999

DCACTUI(1) TRUNCATED LOGNORMAL-

DcADTS(1) TRUNCATED LOGNORMAL-

BRTF(41,1) TRUNCATED LOGNORMAL-

BRTF(41,2) TRUNCATED LOGNORMAL-

BRTF(41,3) TRUNCATED LOGNORMAL-

BBIO(41,1) LOGNORMAL-N

N 5.94

N 5.94

N -4.81

N -13.82

N -13.12

5.7

17-r5- q'2 75

- ----------
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Probabilistic results summary : EF1_Nb-94_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\NB94\EFISOIL DCGLNB94.RAD

Peak of the mean dose (averaged over observations) at graphical times

Repetition Time of peak mean dose Peak mean dose

Years mrem/yr

1 0.000E+00 2.138E-01

rKa -604'l

t(7 q6 of aY-:



t(~-6~q

Ni-59

01-t 275-
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Summary : EF1 Ni-59_soil DCGL

File : C:\RESRADFANILY\RESRAD\USERFILES\NI59\EFlSOIL DCGL NI59.RAD

Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines

CN6 -69Yt

Dose Conversion Factor (and Related) Parameter Summary ...

Site-Specific Parameter Summary ...........................

Summary of Pathway Selections ............................

Contaminated Zone and Total Dose Summary .................

Total Dose Components

Time = 0.000E+00 ....................................
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Time = 1.000E+01 ....................................
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Soil Concentration Per Nuclide ...........................
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3

7

8
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Suommary : EFINi-59_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\NI59\EFISOIL DCGL_NIR59.AD

Dose Conversion Factor (and Related) Parameter Sumomary

- Dose Library: Ni59 Plant Milk Plus FGR 11

fl/C-ov'~
AvO,

Current

Value#

Base Parameter

Case* NameMenu Parameter

I I

A-1 DCF's for external ground radiation, (mrem/yr)/(pCi/g)

A-I Ni-59 (Source: FGR 12)

B-i Dose conversion factors for inhalation, mrem/pCi:

B-1 Ni-59

D-1 Dose conversion factors for ingestion, mrem/pCi:

D-1 Ni-59

D-34 Food transfer factors:

D-34 Ni-59 , plant/soil concentration ratio, dimensionless

C-34 Ni-59 -, beef/livestock-intake ratio, (pCi/kg)/(pci/d)

D-34 Ni-B5 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

D-5 Bioaccumulation factors, fresh water, L/kg:

D-S Ni-59 , fish

D-5 Ni-59 , crustacea and mollusks

0.000E+00

2.700E-06

2.100E-07

9.115E-02

5.000E-03

3.208E-02

1.000E+02

1.000E+02

0.000E+00 DCFl( 1)

2.700E-06 DCF2( 1)

2.1002-07 DCF3( 1)

5.000E-02 RTF( I,1)

5.000E-03 RTF( 1,2)

2.000E-02 RTF( 1,3)

1.000E+02 BIOFAC( 1,1)

1.000E+02 BIOFAC( 1,2)

#For DCFl (xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.
*Base Case means Default. Lib w/o Associate Nuclide contributions.
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SummLary : EF21Ni-59_soil CCGL

File C:\RESRAD FANILY\RESRAD\USNERFILES\NI59\EFISOIL DCGLN159.RAD

Site-Specific Parameter Summary

,CNGr- ooq
AC .0

Menu I.

User
inputParameter

I Used by RESRAD
Default I (If different from user input
I I

R011

Roll

RollR011

R011

R011

Roll

Roll

R011

Roll

Roll
Roll

Roll

R011

R012

R01o

R013

R013

R013

R013

R013

R013

HO 11

R013
R01l

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R014

R014

R014

R014

R014

R014

R014R014

R014

R014

R014

Area of contaminated zone (m**2)

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)

Basic'radiation dose limit (mrem/yr)

Time since placement of material (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

I nitial principal radionuclide (pCi/g): Ni-59

Concentration in groundwater (pCi/L): Ni-59

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate*(m/yr)

Density of contaminated zone (g/cmn*3)

Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

Average annual wind speed (m/sec)

Humidity in air (g/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff'coefficient

Watershed area for nearby stream or pond (m**2)

Accuracy for water/soil computations

Density of saturated zone (g/cm**3)

Saturated zone total porosity

Saturated zone effective porosity,

Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yr)

Saturated zone hydraulic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

Well pump intake depth (m below water table)

Model: Nondispersion (ND) or Mass-Balance (MB)

Well pumping rate (m**3/yr)

7.855E+03

1.524E-01

1.0001-E+02

2.500E+01

0.000E+00

1.0001+00

3.000E+00

1.000E+01

3.000E+01

1.000E+02

3.000E+02

1.000E+03

not used

not used

1.000E+00

not used

0.000E+00

not used

not used

1.564E+00

6.000E-04

4.100E-01

6.400E-02

5.022E+00
6.3201-01

2.910E+00

not used

6.250E-01

8.400E-01

5.980E101

overhead

2.000E-01

2:820E+08

1.0002-03

1.564E+00

4.100E-01

3.460E-01

6.400E-02

5.022E+00

2.000E-03

6.320E-01

1.000E-03

1.000E+01

ND

1.649E+03

1

1.000E+04

2.000E+00

1.000E+02

3.000E+01

0.000E+00

1.000E+00

3.000E+00

1.000E+01

3.000E+01

1.000E+02

3.000Z+02

1.000E+03

0. 000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

1.500E+00

1.000E-03

1.500E+00

1.000E-03

4.000E-01

2.000E-01

1.000E+01

5.300E+00

2.000E+00

S.000E+00

5.000E-01

1.0002+00

2.000E-01

overhead

2.000E-01

1.000E+06

1.000E-03

1.500E+00

4.0001E-01

2.000E-01

2.000E-01

1.000E+02

2.000E-02

5.300E+00

1.000E-03

1.000E+01

ND

2.500E+02

Parameter

Name

I AREA

*1 THICKO

LCZPAQ

BRDL

TI

T( 2)

T( 3)

T( 4)

T( 5)

T( 6)

T( 7)

IT( 8)
T(9)
T(1o)

Wl( 1)

COVERO

DENSCV

VCV

DENSCZ

VCZ

TPCZ

FCCZ
HCCZ

BCZ

WIND

HUMID

EVAPTR

PRECIP

RI

IDITCH

RUNOFF

WAREA

EPS

DENSAQ

TPSZ

EPSZ

FCSZ

HCSZ
HGWT

BSZ

VWT

DWIBWT

MODEL

UW

NSR015 I Number of unsaturated zone strata

/$o of _275'
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Surmarv : EFlNi-59_soil DCGL

File C: \9RES9PADFAMILY\RESRAD\USESFILES\NI59\EFlSOIL DCGLNIS9.RAD

Site-Specific Parameter Summary (continued)
Ko0

.Menu

R015

R015

_R015

m015

R015

R015

R015

R016

R016

R016

R016

R016

R016

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

User

InputParameter

Unsat. zone 1,

Onsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

zone

zone

zone

zone

zone

zone

1,

1,

1,

1,

1,

1,

thickness (m)

soil density (g/cm**3)

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/yr)

'I
I1.8002+00
I1.564E+00

4.100E-01

3.460E-01

6.400E-02

6.320E-01

5.022E+00

Distribution coefficients for Ni-59

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii cf shape factor array (used if FS -1):

Outer annular radius (m), ring 1:

Outer annular radius (m), ring 2:

Outer annular radius (m), ring 3:

Outer annular radius (m), ring 4:

Outer annular radius (m), ring 5:

Outer annular radius (m), ring 6:

Outer annular radius (m), ring 7:

Outer annular radius (m), ring 8:

Outer annular radius (m), ring 9:

Outer annular radius (m), ring 10:

Outer annular radius (m), ring 11:

Outer annular radius (m), ring 12:

4. 240E+02

,4.240E+02

4. 240E+02

0. 000E+00

0. 000E+00

8.400E+03

2.330E-05

3.000E+01

6.800E-01

2.730E-01

6.571Z-01

1.181E-01

1.000E+00

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

Default

4. 000E+00

1.500E+00

4.000E-01

2.0002-01

2.000E-01

5.300E+00

1.000E+01

1.000E+03

1.000E+03'

1.0002+03 ,

O.OOOE+00 0

0 . 000E+00 I
*I

8..400E+03

1.000E-04

3.000E+01

4.000E-01

7.000E-01

5.000E-01

2.500E-01

1.000E+00

5.000E+01

7.071E+01

0.000E+00:

0.000E+00

0.000F+00

0.000+0E+0

0.000E+00

0.000E+00

0.0001+00

0.000E+00

0.000E+00

0.O0000E+0

Used by RESRAD

(If different from user input)

Parameter

Name

H(1)

DENSUZ(1)

TPUZ(1)

EPUZ(1)

FCZ)(1)

BUZ(1)

HCUZ(1)

'4.712E-03

not used

DCNUCC(

DCNUCU(

DCNUCS(

ALEACH(

SOLUBK(

1)

1, 1)

1)

1)

1)

>0 shows circular AREA.

INMALR

MLINH

ED

SHF3

SHFI

FIND

FOTD

FS

RADSHAPE) 1)

RAD SHAPE ( 2)

RAD SHAPE( 3)..

RADSHAPE 4)

PAD SHAPE 5)

RADSHAPE( 6)

RADSHAPE( 7)

PADSHAPE( 8)

RAD SHAPE( 9)

RAD SHAPE(l0)

RADSHAPE(Il)

RAD SHAPE(12)
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Summary : EFl Ni-59_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\NI59\1EFSOIL DCGL_NI59.RAD ENt& -c00
Rev V

Site-Specific Parameter Summary (continued)

User

InputMenu Parameter
I Used by RESRAD

Default I (If different from user input)

Parameter

Name

I. I
R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R018.

R018

R018

R018

R018

R018

R018

R018

R018

R018

R018

R018

R018

R018

R018

R019

R019

R019

R019
" 019

R019
P019

R019

R019
R0!9

R019

R019

R1913

P,1913

R1913

Rigs

Rigs.

Fractions of

Ring I

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

annular areas within AREA:

Ring 10

Ring 11

Ring 12

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (g/yr)

Drinking.water intake (L/yr)

Contamination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

Contamination fraction of irrigation water

Contamination fraction of aquatic food

Contamination fraction of plant food

Contamination fraction of meat

Contaminaticn fraction of milk

Livestock fodder intake for meat (kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat (L/day)

Livestock water intake for milk (L/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)

Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground water

Household water fraction from ground water

Livestock water fraction from'ground water

Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/m**2)

Wet weight crop yield for Leafy (kg/m**2)

Wet weight crop yield for Fodder (kg/m**2)

Growing Season for Non-Leafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder (years)

not used 1.000E+00

not used 2.732E-01

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

1.120E+02 1.600E+02

2.140E+01 1.400E+01

2.330E+02 9.200E+01

6.510E+01 6.300E+01

2.060E+01 5.400E+00

9.000E-01 9.000E-01

1.826E+01 3.650E+01

4.785E+02 5.100E+02

1.000E+00 1.000E+00

not used 1.0006+00

1.000E+00 1.000E+00

1.000E+00 1.000E+00

1.000E+00. 5.000E-01

1.000E+00 -1

1.000E+00 -1

1.000E+00 [-l

2.710E+01 6.800E+01

6.320E+01 5.500E+01

5'000Z+01 5.000E+01

6.000E+01 1.600E+02

5.000E-01 5.000E-01

4.000E-04 1.000E-04

1-499E-01 1.500E-01

1.225E+00 9.000E-01

1.000E+00 1.000E+00

not used 1'.000E+00

1.000E+00 1.000E+00

1.000E+00 1.000E+00

5.600E-01 7.000E-ol

2.889E+00 1.500E+00

1.887E+00 1.100E+00.

2.460E-01 1.700E-01

1.230E-01 2.500E-01

8.2008-02 8.000E-02

FRACA 1)

FRACA( 2)

FRACA 3)

FRACA 4)

FRACA) 5)

FRACA 6)

FRACA) 7)

FRACA 8)

FRACA 9)

FRACA (10)

FRACA (11)

FRACA (12)

DIET (i)

DIET (2)

,DIET (3)

DIET (4)
DIET (5)}
DIET (6)

SOIL

DWI

FDW
FHHW

FLW

FIRW
FR9

FPLANT

FMEAT

FMILK

LFI5

LFI6
LWI 5
LWI6

LSI

IMLFD
DM

DROOT

FGWODW

FGWHH

FGWLW
FGWIR

YV(2)

YV(3)

TE (1)

TE (2)

TE (3)

~4' 2W
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Summary EDi- soi! DCGL

File C:\RESRADFAMILY\RESPAD\USERFILES\NI59\EFISOIL DCGLN159.RAD

Site-Specific Parameter Summary (continued)

I User Used by RESRAD Parameter

Menu Parameter I Input I Default I (If different from user input) Name

RI1B Translocation Factor for Non-Leafy 1.000E-01 1.000E-01 --- TIVl)

R19B Translocation Factor for Leafy 1.000E+00 1.000E+00 --- TIV(2)

R19B Translocation Factor for Fodder I 1.000E+00 1.000E+00 I ... TIV(3)

RI9B Dry Foliar Interception Fraction for Non-Leafy j 3.500E-01 2.500E-01 --- RDRY(1)

RI9B Dry Foliar Interception Fraction for Leafy I 3.500E-01 2.500E-01 --- RDRY(2)

R19B Dry Foliar Interception Fraction for Fodder I 3.500Z-01 2.500E-01 --- RDRY(3)

R19B Wet Foliar Interception Fraction for Non-Leafy I 3.500E-01 2.500E-01 --- RWET(l)

Rl9B Wet Foliar Interception Fraction for Leafy j 6.700E-01 2.500E-01 --- RWET(2)

R19B Wet Foliar Interception Fraction for Fodder 3.500E-01 2.500E-01 --- RWET(3)

Rl3B Weathering Removal Constant for Vegetation 1.800E+01 2.000E+01 --- WLAM
I ~I.

C14 C-12 concentration in water (g/cm**3) not used 2.000E-05 2--- CIWTR

C14 C-12 concentration in contaminated soil (g/g) not used 3.000E-02I --- CI12CZ

C14 Fraction of vegetation carbon from soi! not used 2.000E-02 --- CSOIL

C14 Fraction of vegetation carbon from air not used 9.800E-01 --- CAIR

C14 C-14 evasion layer thickness in soil (m) not used 3.000E-01 - DMC

C14 C-14 evasion flux rate from soil (1lsec) not'used 7.000E-07 --- EVSN

C14 C-12 evasion flux rate from soil (1/sec) not used I1l.0001E 0 R--- EVSN

C14 Fraction of grain in beef cattle feed not used' 8.000E-01 --- AVFG4

Cl4 1 Fraction of grain in milk cow feed not used 2.OOOE-01 --- AVFG5

STOR Storage times of contaminated foodstuffs (days):

STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 --- STOR_T(1)

STOR Leafy vegetables 1.000E+00 1.0005+00 -- STORT(2)

STOR Milk 1.000E+00 1.000E+00 --- STORT(3)

STOR Meat and poultry 2.000E+01 2.0005+01 --- STORWT(4)

STOR Fish 7.000E+00 7.000E+00 --- STORT(5)

STOR Crustacea and mollusks 7.000E+00 7.000OE+00 --- STOR T(6)

STOR Well water 1.000E+00 1.000E+00 --- STOR T(7)

STOR Surface water 1.000E+00 I1.000E+00 --- STORT(8)

STOR Livestock fodder 4.500E+01 4.500E+01 --- STaR T(9)

R021 Thickness of building foundation (m) not used 1.500E-01 --- FLOORI

R021 Bulk density of building foundation (g/cm**3) not used 2.400E+00 --- DENSFL

R021 Total porosity of the cover material not used 4.000E5-i --- TPCV

R021 Total porosity of the building foundation not used 1.000E-01 --- TPFL

R021 Volumetric water content of the cover material not used 5.000E-02 --- PH20CV

R021 Volumetric water content of the foundation not used 3.000E-02 --- PH2OFL

R021 Diffusion coefficient for radon gas (m/sec):-

R021 in cover material not used 2.000E-06 --- DIFCV

R021 in foundation material not used 3.000E-07 .... DIFFL

R021 in contaminated zone soil not used 2.000E-06 --- DIFCZ

R021 Radon vertical dimension of mixing (m) not used 2.000E+00 H--- MIX

R021 Average building air exchange rate (1/hr) not used 5.OOOE-01 --- REXG

R021 Height of the building (room) (m) not used 2.500E+00 - HRM

R021 Building interior area factor not used 0.000E+00 I --- FAI

R021 Building depth below ground surface (m) I not used 1-1.000E+00 I - DMFL

R021 Emanating power of Rn-222 gas not used 2.500E-01 1 -- EMANA(1)

R021 Emanating power of Rn-220 gas not used 1.500E-01 V --- EMANA(2)"

TM N
TITL Number of graphical time points J 32 .. ... I . ... NPTS

i~7 ~1
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Sfirimary EFI Ni-59_soil DCGL

File C:\RESRADFAMILY\RESRAD\USERFILES\NI59\EFISOIL DCGLNI59.RAD

Site-Specific Parameter Summary (continued)

pki4j-00

user

Input

Used by RESRAD I Parameter

(If different from user input) I NameParameter Default

I I I . -

TITL Maximum number of integration.points for dose 17 --...... LYMAX
TITL Maximum number of integration points for risk 1 1 ... KYMAX

Summary of Pathway Selections

Pathway I User Selection

1 -- external gamma - active

2 -- inhalation (w/o radon) active

3 -- ,plant ingestion j active

4 -- meat ingestion j active

5 -- milk ingestion j active

6 -- aquatic foods active

7 -- drinking water active

8 -- soil ingestion active

9 -- radon suppressed

Find peak pathway doses active

1 4 Ydý'I7Y
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Probabilistic results summary : EFi NI-59soil DCGL

File : C:\RESRAD_FAMILY\RESRAD\USERFILES\NI59\EFISOIL DCGLNI59.RAD

Table of Contents

Part VI: Uncertainty Analysis

1

rk0-odf*
gt0

RESRAD Uncertainty Analysis Results

Probabilistic Input ..................................

Total Dose ............................................

Total Risk ...........................................

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Ground External ...................

Inhalation (w/o Radon) ............

Radon (Water Ind.) .................

Plant (Water Ind.) ................

Meat (Water Ind.)................

Milk (Water Ind.) ................

Soil Ingestion ....................

Water Ingestion...................

Fish Ingestion .- .................

Radon (Water Dep.) ................

Plant (Water Dep.) ................

Meat (Water Dep.) ................

Milk (water Dep.) ................

2

3

4
S

6
7.

8

9
10

12

13

14

15

16

17

18

19

20

21

Cumulative Probability Summary .......................

Summary of dose at graphical times, reptition 1 .....

Peak of the mean dose at graphical times .............

Correlation and Regression coefficients (if any) .....

V

V

105Cv( .273
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Probabilistic results summary : EFINi-59 soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\NI59\EF1SOIL DCGLNI59.RAD

Probabilistic Input

Number of Sample Runs: 2000

V46 -toyý
Rev0

Number Name Distribution Parameters

1

2

3

4.

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

DENSCZ

TPCZ

BCZ

DENSAQ

TPSZ

BSZ

DENSUZ(1)

TPUtZ(1)

BUZ(1)

EPSZ

EPUZ(1)
SHF3

MLINH

YV(1)

WLAM

RWET (2)
HCCZ

EVAPTR
RI

HCSZ

DWIBWT

UW

HCUZ (1)

DCACTC(1)

DCACTUl(1)

DCACTS(1)

BRTF(28,2)

BBIO(28,1).

SHF1

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED*NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

TRUNCATED NORMAL

UNIFORM

CONTINUOUS LINEAR

1.5635

.41

.632

1.5635

.41

.632

1.5835

.41

.632

.346

.346

.15

8

TRUNCATED LOGNORMAL-N .56

TRIANGULAR 5.1

TRIANGULAR .06

BOUNDED LOGNORMAL-N 5.022

UNIFORM ' .5

UNIFORM .344

BOUNDED LOGNORMAL-N 5.022

TRIANGULAR 6

UNIFORM 1141

BOUNDED LOGNORMAL-N 5.022

TRUNCATED LOGNORMAL-N 6.05

TRUNCATED LOGNORMAL-N 6.05

TRUNCATED LOGNORMAL-N 6.05

TRUNCATED LOGNORMAL-N -5.3

LOGNORMAL-N 4.6

BOUNDED LOGNORMAL-N -1.3

.2385

.0899

.282

.2385

.0899

.282

.2385

.0899

.282

.,0915

.0915

.95

0

.48

18

.67

1.33

.75

.852

1.33

10

2157

1.33

1.46

1.46

1.46

.9

1.1

.59

.827

.1322

.786

.827

;1322

.786

.827

.1322

.786

.0629

.0629

0

.001

84

.95

2.49

2.49

.30

2.49

.001

.001

.001

.001

2.3

.6878

4.5

2.3

.6878

4.5

2.3

.6878

4.5

.628.

.628

.000008

.999

.0151 .000016 .1365 .0C

9250

9250

9250

.999

.999

.999

.999

.044 1

I1e4 ot . 7S-

... ........... ..........
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Probabilistic results summary : EFIlNi-59_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\N!59\EF!SOIL DCGLNZ59.RAD

Peak of the mean dose (averaged over observations) at graphical times
RepSetition Time of peak mean dose Peak mean dose

Years mrem/yr

1 0.000E+00 2.298E-03

kv 0

IS? of %~-5~

____ 
[4~----.------ ~---.----.---.
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Summary : EF1_Ni-63_soil DCGL L o

File : C:\RESRADFAMILY\RESRAD\USERFILES\N163\EF1SOIL DCGLNI63.RAD o
Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines

Dose Conversion Factor (and Related) Parameter Summary ... 2

Site-Specific Parameter Summary ............................. 3

Summary of Pathway Selections ............................... 7

Contaminated Zone and Total Dose Summary .................... S

Total Dose Components

Time = 0.000E+00 ........................................ 9

Time = 1.000E+00 ....................................... 10

Time = 3.000E+00 ................................ ....... 11

Time = 1.000E+01 ....................................... 12

Time = 3.000E+01 ....................................... 13

Time = 1.OOOE+02 ..... ................................ 14

Time = 3.000F+02 ....................................... 15

Time = 1.000E+03 .................................... 16

Dose/Source Ratios Summed Over All Pathways .............. 17

Single Radionuclide Soil Guidelines ........................ 17

Dose Per Nuclide Summed Over All Pathways .................. 18
Soil Concentration Per Nuclide ............................. 18

16 q&t275



RESRAD, Version 6.4 T½ Limit = 30 days .09/09/2008 10:26 Page 2

Summary : EFINi-63_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\N163\EFlSOIL DCGL_N163.RAD

Dose Conversion Factor (and Related) Parameter Summary

Dose Library: Ni63 Plant Milk Plus FGR'll

Current

Menu Parameter Value#

Base Parameter

Case* Name
I

A-1 DCF's for external ground radiation, (mrem/yr)/(pCi/g)

A-1 Ni-63 (Source: FGR 12)

B-i Dose conversion factors for, inhalation, mrem/pCi:

B-I Ni-63

D-1 Dose conversion factors for ingestion, mrem/pCi:

D-1 Ni-63

D-34 Food transfer factors:

0.00 0E+00

6.290E-06

5.770E-07

9.115B-02

5.000O-03

3.208E-02

1.000E+02

1.000E+02

0.000E+00 DCFl( 1)

6.29CE-06 DCF2( 1)

5.770E-07 DCF3( 1)

5.OOOE-02 RTF( 1,1)

5.000E-03 RTF( 1,2)

2.000E-02 RTF( 1,3)

1.0008+02 BIOFAC( 1

1.000E+02 BIOFAC( I

D-34

D-34

D-34

D-5

D-5

D-5

Ni-63

Ni-63

Ni-63

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Bioaccumulation factors, fresh water, L/kg:

Ni-63 , fish

Ni-63 ,crustacea and mollusks

,1)

,2)

#For DCFI (xxx) only, factors are for infinite depth & area. See ZTFG table in Ground Pathway of Detailed Report.
*Base Case means Default. Lib w/o Associate Nuclide contributions.

p~o ~ 2~'Y

-- ------- -- m
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Summary EFINi-63_soil DCGL CA( -,06
File : C:\RESRADFAMILY\RESRAD\USERFILES\1I63\EFISOIL DCGLNI63.RAD

Site-Specific Parameter Summary

User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) I Name

R011 Area of contaminated zone (m**2) 7.855E+03 1.OOOE+04 --- AREA
pOll Thickness of contaminated zone (m) 1.524E-01 2.O0OE+00 - THICX0
1011 Length parallel to aquifer flow (m) 1.0OOE+02 1.000E+02 -- LCZPAQ
?011 Basic radiation dose limit (mrem/yr) 2.500E+01 3.OOOE+01 --- BRDL
6011 Time since placement of material (yr) 0.000E+00 0.000E+00 -- TI
5011 Times for calculations (yr) 1 1 .000E+00 --.-001+0 T( 2)
R011 Times for calculations (yr) 3.0001+00 3.000E+00 -- T( 3)
R31 Times for-calculations (yr) I1.000E+01 1.000E+01 --- T( 4)
6011 I.Times for calculations (yr) 3.000E+01 3.000E+01 -- T( 5)
6011 I Times for calculations (yr) 1.0001+02 1.000E+02 --- T( 6)

011 1 Times for calculations (yr) 3.OOE+.02j 3.000E+02 --- T( 7)
6011 I Times for calculations (yr) 1.000E+03 I1.000E+03 --- T( 8)
R011 Times for calculations (yr) not used 0.OOOE+00 --- T( 9)
6011 Times for calculations (yr) not used 0.000E+00 T1--- T0)

R012 Initial principal radionuclide (pCi/g): Ni-63 1.000E+00 0.000E+00 --- Sl(l)
R012 Concentration in groundwater (pCi/L): Ni-63 not used 0.000E+00 --- W 1i)

R013 Cover depth (m) 0.0001+00 0.000E+00 , -- coVERO
R013 Denisity of cover material (g/cm**3) not used 1.SOOE+00 --- DENSCV

013 Coover depth erosion rate (m/yr) not used 1.000E-03 --- VCV
R013 Density of contaminated zone (g/cm**3) 1.564E+00 1.500E+00 -- DENSCZ
R013 Contaminated zone erosion rate (m/yr) 6.000E-04 I1.000E-03 I-- VCZ
R013 Contaminated zone total porosity 4.100E-01 4.000E-01 -- TPCZ
R013 Contaminated zone field capacity 6.4003-02 2.000E-01 --- FCCZ
R013 Contaminated zone hydraulic conductivity (m/yr) 5.022E+00 1.000E+01 HCCZ
R013 Contaminated zone b parameter I 6.3201-01 5.300E+00 .... BCZ "
R013 Average annuil wind speed (m/sec) 2.910E+00 2.000E+00 --- WIND
R013 Humidity in air (g/m**3) not used 8.000E+00 --- HUMID
R013 Evapotranspiration coefficient 6.250E-01 5.000E-01 --- EVAPTR

R013 Precipitation (m/yr) j 8.400E-01 l.OOOE+00 --- PRECIP
P013 Irrigation (m/yr) 5.980E-01 2.000-E-1 --- RI
R013 Irrigation mode overhead overhead --- IDITCH
R013 Runoff coefficient 2.000E-01 2.000E-01 --- RUNOFF
R013 Watershed area for nearby stream or pond (m**2) 2.820E+08 1.000E+06 --- WAREA

R013 Accuracy for water/soil computations 1.000E-03 1.000E-03 --- EPS

R014 Density of saturated zone (g/cm**3) 1.564E+00 1.500E+00 --- DENSAQ
R014 Saturated zone total porosity 4.100E-01 14.000E-01 -- TPSZ
R014 Saturated zone effective porosity 3.460E-01 2.000E-01 --- EPSZ
R014 Saturated zone field capacity 6.4OE-02 2.000E-01 -- FCSZ
R014 Saturated zone hydraulic conductivity (m/yr) 5.022E+00 1.000E+02 -- HCSZ
R014 Saturated zone hydraulic gradient 2.000E-03 2.000E-02 --- HGWT
R014 Saturated zone b'para-meter 6.320E-01 5.300E+00 --- RSZ
R014 Water table drop rate (m/yr) 1.000E-03 I1.000E-03 --- VWT
R014 well pump intake depth (m below water table) 1.000E+01 1.000E+01 --- DWIBWT
R014I model: Nondispersion (ND) or, Mass-Balance (MB) ND ND MODEL
R014 w well pumping rate (m**3/yr) 1.649E+03 2.500E+02 --- UW

R015 j Number of unsaturated zone strata 1 NS
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Summary : SF1 Ni-63_soil DCGL

File C:\RESRAD_FAMILY\RESRAD\USERFILES\NI63\EF1SOIL DCGLNI63.RAD

Site-Specific Parameter Summary (continued)

P144 -00f
Rev0

User I I

Input I Default Imenu Parameter
Used by RESRAD

(If different from user input)
I I
I I

R015

R015
R015

R015

R015
R015
ROlS

R016

R016

R016

R016

R016R016

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017RU017

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

zone 1,

zone 1i

zone 1,

zone 1,

zone 1,

zone 1,

zone 1,

thickness (i)

soil density (g/cm**3)

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/yr)

Distribution coefficients for Ni-63

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS = -1):

Outer annular radius (m), ring 1:

Outer annular radius (m), ring 2:

Outer annular radius (m), ring 3:

1.800E+00

1.564E+00

4.100E-01

3.460E-01

6.400E-02

6.320E-01

5.022R+00

4.240E+02

4.240E+02

4.240E+02

0.000E+00

0.000E+00

8.400E+03

2.330E-05

3.O0OE+01

5.800E-01

2.730E-01

6.571E-01

1.181E-01

1.000E+00

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used-

not used

not used

4. 000E+00

1.500E+00

4.. UUUR-01

2.OOOE-01

2. 00E-01

5.300E+00

1.000-E01

1. UOOE+03

1.0 00E+03

1.000E+03

0. 000E+00

.O000E+O0

8. 400E+03

1.000E-04

3. 000E+01

4.000E-01

7.000E-01

5. 000E-01

2.500E-01

1.000Z+00

5.000E+01

7. 071Z+01

0. 000E+00

0.O 000E+0

0. 0'0 0+00

0. OO0E+00

U. 000E+00

0.000E+00

o.OO0E+00
0. 000E+00

0. 000E+00

0. 000E+00

Parameter

Name

Hl)
H(1)

DENSUZ (1)

TPUZ (1)
EPoz Ii)

FCUZ (1)

Buz(1)

HCUZ(1)

4. 712E-03

'not used

>0 shows circular AREA.

DCNUCC(

DCNUCU(

DCNUCS(

ALEACH(

SOLUBK(

1)

1,1)

1)

1)

1)

INHALR

MLINH

ED

SHF3

SHFI

FIND

FOTD

FS

RAD SHAPE) 1)

RADSHAPE) 2)

RADSHAPE) 3)

RAD SHAPE) 4)

RAD SHAPE) 5)

RAD SHAPE( 6)

RADSHAPES 7)

RAD SHAPE) 8).

RADSHAPE) 9)

RADSHAPS(10)

RADSHAPE(II)

RADSHAPE(12)

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

(W)
(W)

(W)

(in),

ring 4:

ring 5:

ring 6:

ring 7:

ring 8:

ring 9:

ring 10:

ring .11:

ring 12:

11 f2-7
........... ...... ..... .. .. ------
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Summary : EFlNi-63_soil DCGL

File C:\RESRADFAMILY\RESRAD\DSRFILES\NI63\EFlSOIL CGL_NI63.RAD

Site-Specific Parameter Summary (continued)

Menu I Parameter

User I I

Input I Default I

Used by RESRAD

different from user input)

I Parameter
Name(If

I II
R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

Role

R018

R018

Rols

R018

R018

R018

R018

R018

R018

R018

R018

R018

RD19

R018

R018

R019

R019

R019

R019

R019
R019

R019

R019
R019

R019

R019
R019

Fractions of

Ring 1

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring. 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

annular areas within AREA:

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr)

Contamination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

Contamination fraction of irrigation water.

Contamination fraction of aquatic food

Contamination fraction of plant food

Contamination fraction of meat

Contamination fraction of milk

Livestock fodder intake for meat (kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat (L/day)

Livestock water intake for milk (L/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)

Depth of soil mixing layer (m)'

Depth of roots (m)

Drinking water fraction from ground water

Household water fraction from ground water

Livestock water fraction from ground water

Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/m**2)

Wet weight crop yield for Leafy (kg/m**2)

Wet weight crop yield for Fodder (kg/m**2)

Growing Season for Non-Leafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder (years)

I
not used 1.000t+00

not used j 2.732E-01

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.0008+00

not used 0.000E+00

not used 0000TE+00

not used 0;000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

1.120E+02 1.600E+02

2.140E+01 1.400E+01

2.330E+02 [9.200E+01

6.510E+01 6.300E+01

2.060E+01 j 5.400E+00

9.000E-01 9.000E-01

1.826E+01 3.6508+01

4.785E+02 j 5.100E+02

1.000E+00 1.000E+00

not used 1.000E+00

1.000E+00 1.000E+00

1.000E+00 1.000E+00

'1.000E+00 5.000E-01

1.000E+00 1-1

1.000E+00 1-1
1.0008+00 f-l

2.710±E01 6.800E+01

6.320Z+01 5.5008+01

5.000E+01 5.000E+01

6.000E+01 1.600E+02

5.000E-01 5.000E-01

4.000E-04 1.000E-04

1.499F-01 1.5008-01

1.225E+00 9.000E-01

1.000E+00 1.000E+00

not used 1.000E+00

1.000E+00 1.000E+00

1.000E+00 1.000E+00

5.600E-01 7.000E-01

2.8899+00 1.500E+00

1.887E+00 1.100E+00

2.460E-01 1.700E-01

1.230E-01 2.500E-01

8.200E-02 8.000E-02

DIET (1)

DIET (2)

DIET (3)

DIET (4)

DIET (5)

DIET (6)

SOIL

DWI

FOW

FHHWV

FLW

FIRW

FR9

FPLANT

FMEAT

FMILK

LFI5

LEI6

LWI5

LWI6

LSI

MLFD
DM

DROOT

FGWDW

FGWHH

FGWLW

FGWIR

FRACA) 1)

FRACA 2)

FRACA 3)

FRACA( 4)

FRACA 5)

FRACA 6)

FRACA 7)

FRACA 8)

FRACA 9)

FRACA(10)

FRACA (11)

FRACA (12)

YV (1)

YV (2)

YV(3)

TE (1)

T8 (2)

TE(3)

jqj &f 27r~

..... ......- - - ~ -.- ~ .... iF-
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Summary : EFINi-63_soil DCGL

File C:\RESRADFAMILY\RESRAD\USERFILES\NI63\EFISOIL DCGL N63.RAD

e.v 0 q

Site-Specific Parameter Summary (continued)

User

I Input Default IParameter

Used by RESRAD

(If different from user input)

Par

N.

H-
Rg9B

R19B

Rl9B

R19B

R19B
RI9B3

R19B

R19B

RI9B

C14

C14

C14
CI_4

C14
C14

C14
C14

C2.4

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

R0•l
R021

R021

R021I

R021I

R021

R021

R021

R021I

R021

R021

R021

R021

R021

R021

R021

R021

TITL

Translocation Factor for Non-Leafy

Translocation Factor for -Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leafy

Dry Foliar Interception Fraction for Leafy

Dry Foliar Interception Fraction for Fodder

Wet Foliar Interception Fraction for Non-Leafy

Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder

Weathering Removal Constant for Vegetation

C-12 concentration in water (g/cm**3)

C-12 concentration in contaminated soil (g/g)

Fraction of vegetation carbon from soil

Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (m)

C-14 evasion flux rate from soil (1/sec)

C-12 evasion flux rate from soil (1/sec) -

Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed

Storage times of contaminated foodstuffs (days):

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and'mollusks

Well water

Surface water

Livestock fodder

Thickness of building foundation (m)

Bulk density of building foundation (g/cm**3)

Total porosity of the cover material

Total porosity of the building foundation

Volumetric water content of the cover material

Volumetric water content of the foundation

Diffusion coefficient for radon gas (m/sec)

in cover material

in foundation material

in contaminated zone soil

Radon vertical dimension of mixing (m)

Average building air exchange rate (l/hr)

Height of the building (room) (m)

Building interior area factor

Building depth below ground surface (m)

Emanating power of Rn-222 gas

Emanating power of Rn-220 gas

Number of graphical time points

1.000E-01 1.000E-01

1.000E+00 1.OOOE+00

1.O00E+00 1.000E+00

3.500E-01 2.500E-01

3.500E-01 2.500E-01

3.500E-01 2.500E-01

3.500E-01 2.500E-01

6.700E-01 2.500E-01

3.500E-01 2.500E-01

1.800E+01 2.000E+01

not used 2.OOOE-05

not used I3.000E-02

not used 2.000E-02

not used 9.800E-01

not used 3.000E-01

not used 7.000E-07

not used 1.000E-10

not used 8.000E-01

not used 2.000E-01

1.400E+01 1.400E+01

1.000E+00 1.000E+00

1.000E+00 1.000E+00

2.000E+01 2.000E+01

7.OOOE+00 7.000E+00

7.000E+00 7.000E+00

1.000E+00 1.000E+00

1.000E+00 1.000E+00

4.500E+01 4.500E+01

not used 1.5005-01

not used 2.400E+00

not used 4.OOOE-01

not used 1.000E-01

not used 5.000E-02

not used 3,000E-02

not used 2.000E-06

not used 3.000E-07

not used 2.OOOE-06

not used 2.000E+00

not used 5.000E-01

not used 2.500E+00

not used 0.000E+00

not used 1-1.000E+00

not used I 2.500E-01

not used I 1.500E-01

32

TIV(

TIV(

TIV(
RDRY

RDRY

RDRY

RWET

RWET

BWET

WLAM

C12W'

C12C
CSOIZ

CAIR

DMC

EVSN

REVS

AVFG

AVFG

STOR

STOR

STOR

STOR

STOP

STOR

STOR

STOR
STOR

FLOO•

DENS:

TPCV

TPFL
PI42OI

IPN.201

DIFC'

DIFF:

DIFCO

HMIX

REXG

HAM

FAT
DM FL

EMANl

EMAN

NPTS

ameter

ame

2).
2)

3)

(1)

(2)

(3)
(1)

(2)

(3)

TR
Z

L

N

4

5

,T(1)

T (2)

T (3)

T(4)

_T (5)
_T(6)

T(7)

T (8)

T (9)

R1

FL

CV

FL

L

Z

A (1)

A (2)

I-

La

14?q et I 7T

.... ... ........ .......... ..........
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Summary : EFlNi-63_soil DCGL

File C:\RESRADFAMILY\RESRAD\US2RFILES\N163\EF1SOIL DCGL_NI63.RAD

Site-Specific Parameter Summary (continued)

RevC 0OI

Menu J Parameter

TITL Maximum number of integration points for dose

TITL I Maximum number of integration points for risk

User ] I Used by RESRAD J Parameter

I input I Default I (If different from user input) i Name

17
1ii

LYM

KYMAX

Summary of Pathway Selections

Pathway User selection

1 -- external gamma active

2 -• inhalation (w/o radon) active

3 -- plant ingestion active

4 -- meat ingestion active

5 -- milk ingestion active

6 -- aquatic foods active

7 -- drinking water active

8 -- soil ingestion . active

9 -- radon I suppressed

Find peak pathway doses active
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Probabilistic results summary : EFf Ni-63 soil DCGL

File. : C:\RESRADFAMILY\RESRAD\USERFILES\NI63\EFISOIL DCGLNI63.RAD

Table of Contents

1

gA)4 -001
ftu V

Part VI: Uncertainty Analysis

RSSRAD Uncertainty Analysis Results

Probabilistic input ............ . . ..............

Total Dose ...........................................

Total Risk ...........................................

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose VS Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Ground External ...................

Inhalation (w/o Radon) ............

Radon (Water Ind.) ................

Plant (Water Ind.) ............ I....

Meat (Water Ind.) ................

Milk (Water Ind.) ................

Soil Ingestion ....................

Water Ingestion ...................

Fish Ingestion ....................

Radon (Water Dep.) .................

Plant (Water Dep.) ...............

Meat (Water Dep.) .... ...........

Milk (Water Dep.) ................

2

3

4
5

6

7

8

9
10

12

13

14

15

16

.17

18

19

20

21

Cumulative Probability Summary .......................

Summary of dose at graphical times, reptition 1 .....

Peak of the mean dose at graphical times .............

Correlation and Regression coefficients (if any) .....

I 9641 $f 27-f

............ ...........
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Probabilistic results summ/ary : EFINi-63_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\NI63\EF1SOIL DCGLNI63.RAD

Probabilistic Input
A~ 0

Number of Sample Runs: 2000

Number Name Distribution Parameters

1

2

3.

4
5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

DENSCZ

TPCZ

BCZ

-DENSAQ

TPSZ

BSZ

DENSUZ(1)

TPUZ (1)

BUZ (1)

EPSZ

EPJZ (1)

SHF3

MLINH

YV(l)

WLAM

RWET(2)

HCCZ

EVAPTR

RI

1{CSZ

DWIBWT

UW

NCUZ (1)

BRTF(28,2)

BBIO (28, 1)

SHFI

DCACTS(1)

DCACTC(1)

DCACTUl(1)

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

-BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

TRUNCATED NORMAL

UNIFORM

CONTINUOUS LINEAR

1.5635

.41

.632

1.5635

.41

.632

1.5835

.41

.632

.346

.346

.15

8

TRUNCATED LOGNORMAL-N .56

TRIANGULAR 5.1

TRIANGULAR .06

BOUNDED LOGNORMAL-N 5.022

UNIFORM .5

UNIFORM .344

BOUNDED LOGNORMAL-N 5.022

TRIANGULAR 6

UNIFORM 1141

BOUNDED LOGNORMAL-N 5.022

TRUNCATED LOGNORMAL-N -5.3

LOGNORMAL-N 4.6

BOUNDED LOGNORMAL-N -1.3

TRUNCATED LOGNORMAL-N 6.05

TRUNCATED LOGNORMAL-N 6.05

TRUNCATED LOGNOPNAL-N 6.05

.2385

.0899

.282

.2385

.0899

.282

.2385

.0899

.282

.0915

.0915

.95

0

.48

18

.67

1.33

.75

.852

1.33

10

2157

1.33

.9

1.1

.59

1.46

1.46

1.46

.827

.1322

.786

.827

.1322

.786

.827

.1322

.786

.0629

.0629

0

.001

84

.95

2.49

2.49

30

2.3

.6878

4.5

2.3

.6878

4.5

2.3

.6878

4.5

.628

628

.000008

.999

.0151 .000016 .1365

9250

9250

.0c

2.49 9250

.001 .999

.044

.001

.001

.001

1

.999

.999

.999

/ Cf ý I / ?-I-
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Probabilistic results suunuary : EFiNi-63_soil DCGL
File : C:\RESRADFAMILY\RESRAD\USERFILES\NI63\EFISOIL DCGL_N163.RAD

Peak of the mean dose (averaged over observations) at graphical times
Repetition Time of peak mean dose Peak mean dose

Years mrem/yr
1 0.000E+00 6.291E-03

4" 6

t~qg ( 2,75
U.
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Summary EF-I Pu-238 soil DCGL

File C:\RESRADFAMILY\RESRAD\USERFILES\PU238\EF!SOIL DCGLPu238_JWB.RAD

Table of Contents

Part I: Mixture'Sums and Single Radionuclide Guidelines

C-64-o04'1

Dose Conversion Factor (and Related) Parameter Summary ...

Site-Specific Parameter Summary ............................

Summary of Pathway Selections ............................

Contaminated Zone and Total Dose Summary .................

Total Dose Components

Time = 0.OCOE+00 ......................................

Time = l.000E+00 .....................................

Time 3.000E+00 .....................................

Time = .000E+01 ....................................

Time 3.000E+01 ....................................

Time = 1.000E+02 ....................................

Time = 3.000E+02 ........ ............................

Time - 1.000E+03 ....................................

Dose/Source Ratios Summed Over All Pathways ..............

Single Radionuclide Soil Guidelines ......................

Dose Per Nuclide Summed Over All Pathways ................

Soil Concentration Per Nuclide ...........................

2

4
8

10

11

12

13

14

15

16
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18

18

19

19
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summary : EF-I Pu-238_soil DCGL

File C:\RESRADFAMILY\RESRA0)\0S2R-ILES\PU238\EF1SOIL DCGLPU238_TWB.RAD

Dose Conversion Factor (and Related) Parameter Summary

Dose Library: Pu238 Plant Plus FGR 11

Current Base Parameter

Menu Parameter - Value# Case* Name

A-I DCF's for external ground radiation, (mrem/yr)i(pCi/g)

A-I At-218 (Source: FGR 12) 5.847E-03 5.847E-03 VCFl( 1)

A-l Bi-210 (Source: FGR 12) 3.606E-03 3.606E-03 DCFl( 2).

A-I Bi-214 (Source: FGR 12) 9.808M+00 9.808E+00 DCFl( 3)

A-1 Pb-210, (Source: FGR 12) 2.447E-03 2.447E-03 DCFl( .4)

A-I Pb-214 (Source: FGR 12) 1.341E+00 1.341E+00 DCFl( 5)

A-! Po-210. (Souirce: FGR 12) 5.231E-05 5.231E-05 oCFI( 6)

A-1 Po-214 (Source: FGR 12) 5.138E-04 5.138E-04 DCFl( 7)

A-I Po-218 (Source: FGR 12) 5.642E-05 5.642E-05 DCFI( 8)

A-i Pu-238 (Source: FGR 12) 1.513E-04 1.513E-04 DCFI( 9)

A-I Ra-226 (Source: FGR 12) 3.116E-02.1 3.176=-02 DCFl( 10)

A-i Rn-222 (Source: FGR 12) 2.354E-03 2.354E-03 DCFl( 11)

A-1 Th-230 (Source: FGR 12) 1.209E-03 1.209E-03 DCFI( 12)

A-I TI-210 (Source: no data) 0.000E+00 1-2.0002+00 DCFI( 13)

A-i U-234 (Source: FGR 12) 4.017E-04 4.017E-04 DCFI( 14)

B-! Dose conversion factors for inhalation, mrem/pCi:

B-I Pb-210+D 1.380E-02 1.360E-02 DCF2 1)

B-I Po-210 " 9.400i-03 9.4002-03 DCF2( 2)

B-I Pu-238 3.920E-01 3.920E-0i DCF2( 3)

B-I Ra-226+D j 8.594E-03 8.580E-03 DCF2) 5)

B-i Th-230 3.260E-01 3.260E-01 DCF2) 6)

B-I U-234 1.320E-01 1.320Z-01 DCF2( 7)

D-1 Dose conversion factors for ingestion, mrem/pCi:

D-1 Pb-210+D 5.376E-03 5.370E-03 DCF3( 1)

D-1 Po-210 1,.900E-03 1.900E-03 DCF3( 2)

D-1 Pu-238 3.200E-03 3.2002-03 DCF3( 3)

D-1 Ra-226+D I1.321E-03 1.320E-03 DCF3( 5)

D-I Th-230 5.480E-04 5.480E-04 DCF3( 6)

D-1I U-234 2.830n-04 2.8J0E-04 DCF3( 7)

D-34 Food transfer factors:

D-34 Pb-210+D , plant/soil concentration ratio, dimensionless 1.000E-02 1.000E-02 IRTF( 1,1)

D-34 Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 8 8.000E-04 8.000E-04 RTF( 1,2)

D-34 Pb-210+0 , milk/livestock-intakeratio, (pCi/L)/(pCi/d) 3.000E-04 3.000E-04 RTF( 1,3)

D-34

D-34 Po-210 , plant/soil concentration ratio, dimensionless 1.000E-03 1.0002-03 RTF( 2,1)

D-34 Po-210 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 5.000E-03 5.000E-03 RTF( 2,2)

D-34 Po-210 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3.400E-04 3.400E-04 RTF( 2,3)

D-34

D-34 Pu-236 , plant/soil concentration ratio, dimensionless 1.827E-03 I.OOOE-03 I RTF( 3,1)

D-34 Pu-238 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000-E04 I.O0OE-04 RTF( 3,2)

D-34 Pu-238 , milk/livestock-intakeratio, (pCi/L)/(pci/d) 1.000E-06 1.OOOE-06 RTF( 3,3)

D-34

D-34 Ra-226+D , plant/soil concentration ratio, dimensionless 4.000E-02 4.000E-02 RTF 5,1)

0-34 Ra-226+D0, beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.OOOE-03 1.0002-03 RTF) 5,2)

D-34 Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-03 i1.000r-03 RTF( 5,3)

D-34

2"91 o 427

-- ---------- -... .... .... ....--- ----------. .-.-- - -
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EF-I Pu-238 soil DCGL

C:\RESRAD_FAMILY\RESRAD\USERFILES\PU238\8FISOIL DCGL_PU238_JWB.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: Pu238 Plant Plus FGR 11

Menu Parameter

Current

Value#
I.

Base

Case*
I

Part

D-34

D-34
D-34

D-34

o-34

D-34

D-34

D-5

D-5

D-5

D-5

0-S

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

Th-230 , plant/soil concentration ratio, dimensionless.

Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

Th-230 , milk/livestock-intake ratio, (pCi/L)/ pCi/d)

U-234 , plant/soil concentration ratio, dimensionless

u-234 , beef/livestock-intake ratio, (pCi/kg) / (pCi/d)

0-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Bioaccumulation factors, fresh water, L/kg:

Pb-210+D , fish

Pb-210+D , crustacea and mollusks

Po-210 , fish

Po-210 , crustacea and mollusks

Pu-238 , fish

Pu-238 , crustacea and mollusks

Ra-226+D , fish

Ra-226+D , crustacea and mollusks

Th-230 fish

Th-230 , crustacea and mollusks

u-234 , fish

U-234 , crustacea and mollusks

1.000E-03

1.000E-04
5.000E-06

2.500E-03

3.400E-04

6.OOOE-04

3.000E+02

1.000E+02

1.000E+02

2.000E+04

3.000+E01

1.000Z+02

5.000S+01

2.5005+02

1.0008+02

5..000E+02

1.000r+01

6.000E+01

1.000E-03 RTFI

1.OOOE-04 RTF(

5.000E-06 RTF(

2.500E-03 RTF(

3.400E-04 RTF(

6.000E-04 RTF(

3.OOOE+02 BIDE
1.000E+02 BIOF•

1.OOOE+02 BIOFS

2.OOOE+04 BIOF.

3.000E+01 BIOF,

1.000E+02 BIOF

5.000E+01 BIO8F

2.500E+02 BIOF8

1.000+-02 BIOFS

5.000E+02 BIOF•

1.000E+01 BIOD

6.000E+01 BIOFS

ameter

am~e

6,1i)

6,2)

6,3)

7,1)

7,2)

7,3)

AC( 1,1)

AC( 1,2)

AC( 2,1)

AC( 2,2)

C( 3,1)

AC( 3,2)

AC( 5,1)

AC( 5,2)

AC( 6,1)

AC( 6,2)

AC( 7,1)

AC) 7,2)

#For DCF1)xxx) only, factors are for infinite depth & area. See
*Base Case means Default.Lib w/o Associate Nuclide contributions.

ETFG table in Ground Pathway of Detailed Report.

..... I

2,0& O4

..........--..... ~.............. .... _ -....... ------------ .... ... ........ ....... .
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File

EF-I Pu-238_soil DCGL

C:\RESRADFAYMILY\RESRAD\USSRFILES\pU238\EFlSOIL DCGL_PU238_WB.RAD

Site-Soecific Parameter Summary

kA o e'

I.- User

Inputmenu

Roll IROI

Roll

Roll

Roll

Roll

Roll

Roll

R011

Roll

Roll

Roll.

R011

R012

R013

R013

R013

R013

"R013

R013

R013

R013

R013

R013

R013

R0131

R013

R013

R.013

R013

R013

2013

Parameter

Area of contaminated zone (m**2)

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Time since placement of material Cyr)

Times for calculations (yr).

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations. (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Initial principal radionuclide (pCi/g) : Pu-238

Concentration in groundwater (pCi/L): Pu-238

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm**3)

Contaminated zone erosion rate (m/yr)

Contmtinated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

Average annual wind speed (m/sec)

Humidity in air (g/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond (m**2)

Accuracy for water/soil computations

Density of saturated zone (g/cm**3)

Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field-capacity

Saturated zone hydraulic conductivity (m/yr)

Saturated zone hydraulic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

Well pump intake depth (m below water table)

Model: Nondispersion (ND) or Mass-Balance (MB)

Well pumping rate (m**3/yr)

7.855E+03

1.524E-01

1.00OE+02

2.500E+01

0.000E+00

1.000E+00

3.000E+00

1.OOOE+01

3.000E+01

1. OOE+02

3.0O0E+02

1.000E+03

not used

not used

1.000E+00

not used

0.000E+00

not used

not used

1.564E+00

6.000E-04

4.100E-01

6.400E-02

5.022E+00

6.320E-01

2.910E+00

not used

6.250E-01

8.400E-01

5.980E-01

overhead

2.00CE-01

2.820E+08

I1.00E-03

1.564E+00

4.100E-01

3.460E-01

6.400E-02

3.706E+02

2.000E-03

6.320E-01

1.000E-03

1.000El01

ND

1.649E+03

I

I -

I-

Default

1.00÷E+04
.2.00OE+00

1.005E+02

3.005E+01

0.000E+00

1.000sE+00

3.000E+0O

1.000E+01

3.000E+01

1.000E+02

3.000E+02

1.000E+03

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

1.5005+00

1.000E-03

1.500:+00

1.000E-03

4.00CE-01

2.00OE-01

1.00OOF+01

5.300E+00

2.000E+00

8.005E+00

5.00E-01

1.00OE+00

2.000E-01

overhead

2.00-E-01

1.005E+06

1.00OE-03

1.500E+00

4.000E-01

2.000E-01

2.000E-01

1.000E+02

2.000E-02

5.300E+00

1.005E-03

1.000±+01

ND

2.500E+02

1

Used by. RESRAD Parameter

(If different from user input) Name

AREA

THICKC0

-LCZPAQ
--- BRDL

-TI

IT(2)

- -T( 3)

-- T( 4).

- -T( 5)

T( 6)

-T ( 7 )

T( 8)

IT( 9)

-T(10)

Sl(3)

- -W l ( 3 )

- COVERO

DENSCV

VCV

DENSCZ

I-VCZ
--- TPCZ

FCCZ

-HCCZ
--- BCZ

WIND

--- - HU MID

EVAPTR

PRECIP

RI

IDITCH

RUNOFF

WAREA

EPS

- -DENSAQ

TPSZ
--- EPSZ

FCSZ

HCSZ ,

HGWT
--- BSZ

[VWT

DWIBWT

MODEL

loW

NS

"A 1

R013

R013

R013

R013

R13

R013

R014

R014

R014

R014

R014

R014

R014

Rb14

R014

R014

R014

R015 I Number of unsaturated zone strata

zo0 l 01275-
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Summary EF-1 Pu-238_soil DCGL

File C:\RESRAD_FA.ILY\RESRAD\USERFILES\PU238\EyISOIL DCGL_PU238_JWB.RAD CO

Site-Specific Parameter Summary (continued)

V "User j Used by RESRAD . Parameter

menu Parameter Input Default I (If different from user input) Name

R015 Unsat. zone 1, thickness (m) I.8003+00 4.0002+00 j-- H(1)

R015 Unsat. zone 1, soil density (g/cm**3) 1.564E+00 1.500E+00 --- j DENSUZ (1)

R015 Unsat. zone 1, total porosity 4.100E-01 4.000E-01 --- TPUZ(l)

R015 Unsat. zone I, effective porosity 3.46OE-01 2.000E-01 --- EPUZ(l)

"R015 Unsat. zone 1, field capacity 6.4001-02 2.000-E01 I-- FCUZ(l)

R015 Unsat. zone 1, soil-specific b parameter 6.320Z-01 5.300E+00 BUZ(1)

R015 Unsat. zone 1, hydraulic conductivity (m/yr) 5.022F+00 1.000E+01 -- HCUZ(l)

R016 Distribution coefficients for Pu-238

R016 Contaminated zone (cm**3/g) 9.530E+02 2.000E+03 - DCNUCC( 3)

R016 Unsaturated zone 1 (cmn**3/g) 9.530+02 2.000E+03- DCNUCU( 3,1)

R016 Saturated zone (cm-*3/g) 9.530E+02 2.000E+03 --- DCNUCS( 3)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 2.097E-03 ALEACH (3)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 3)

R016 Distribution coefficients for daughter Pb-210

R016 Contaminated zone (cm**3/g) 2.392E+03 1.000Z+02 --- DCNUCC( 1)

R016 Unsaturated zone 1 (cm**3/g) 2.392E+03 1.000E+02 --- ncNUCO( 1,1)

R016 Saturated zone (cm**3/g) 2.392E+03 1.000E+02 --- DCNUCS( 1)

RO016 Leach rate'(/yr) 0.000E+00 0.000E+00 8.355E-04 ALEACH( 1)

R016 Solubility constant 0.0QOE+00 0.000E+00 not used SOLUBK() 1

R016 Distribution coefficients for daughter Po-210

R016 Contaminated zone (cm**3/g) 1.810E+02 1.000E+01 --- DCNUCC( 2)

R016 Unsaturated zone 1 (cm**3/g) 1.810E+02 1.000E+01 --- DCNUCU( 2,1)

R016 Saturated zone (cm**3/g) 1.810E+02 I.OOOE+01 --- DCNUCS( 2)

R016 Leach rate (/yr) 0.O00E+00 0.000E+00 1.103E-02 ALEACH( 2)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 2)

R016 Distribution coefficients for daughter Ra-226

R016 Contaminated zone .(cm**3/g) 3.533E+03 7.000E+02 --- DCNUCC( 5)

R016 Unsaturated zone 1 (cm**3/g) 3.533E+03 7.000E+0! --- DCNUCU( 5,1)

R016 Saturated zone (cm**3/g) 3.533E+03 7.000E+01 --- DCNUCS( 5)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 5.657E-04 ALEACH( 5)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 5)

R016 Distribution coefficients for daughter Th-230

R016 Contaminated zone (cm*"3/g) I 5.8842+03 6.000E+04 -DCNUCC( 6)

R016 Unsaturated zone I (cm*"3/g) 5.884:+03 6.000E+04 -- DCNUCU( 6,1)

R016 Saturated zone (cm**3/g) I 5.884E+03 I 6.OOOE+04.I --- DCNUCS( 6)

R016 Leach rate (/Yr) 0.000E+00 0.000E+00 3.397E-04 ALEACH( 6)

R016 Solubility constant 0.000E+00 0.000E+00 not.used SOLUBK( 6)

R016 Distribution coefficients for daughter U-234

R016 Contaminated zone (cm**37g) 1.2601+02 5.000E01 --- DCNUCC( 7)

R016 Unsaturated zone 1 (cm**3/g) 1.260E+02 5.000E+01 --- DCNUCU( 7,1)

R016 Saturated zone (cm**3/g) 1.260E+02 5.000E+01 -- DCNUCS{ 7)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 1.584E-02 ALEACH( 7)

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( .7)

.Z.04 of )27g

... .. ..... ......... ................. ..... . ..... .. .......... ...... ..



Summary : EF-1 Pu-238_soil DCGL

File .. : C:\RESRAD FAMILY\RESRAD\USERFILES\P0238\EF1SOIL DCCGL_P238_JWB.RAD

Site-Specific Parameter Summary (continued)

.rNý--661
ye&ý 0

User

InputMenu I Parameter Default

R017

R017

R017

P017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017
RQi'7

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

P017

R017

R017

R017

R017

R017

P018

R018

RD018

P018

P018

RD 18

R018

R018

P018
Role

R018

R018

R018

R018

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS = -1):

Outer annular radius (m), ring 1:

Outer annular radius (m), ring 2:

Outer annular radius (m), ring 3:

Outer annular radius (m), ring 4:

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

(m) ,
(m),

Cm),

Cm),

(m),

Cm),

Cn),

Wm

ring

ring

ring

ring

ring

ring

ring

ring

5:

6:
7:

8:

9:

10:

11:

12:

Fractions of annular areas within AREA:

Ring 1

Ring 2

Ring 3

Ring 4

Ring -.5

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr)

Contamination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

Contamination fraction of irrigation water

Contamination fraction of aquatic food

Contamination fraction of plant food

8.400E+03 I 8.400E+03

2.3302-05 I 1.000E-04

3.OOOE+01 j 3.000E+01

5.800E-01 I 4.000E-01

2.730E-01 .,7.000E-01

6.571B-01 5.000E-01

1.181E-01 2.500E-01

1.000E+00 1.000E+00

not used 5.000E+01

not used 7.07!E+01

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used o.oooE+0o
not used 0.000E+00

not used 1.000E+00

not used 2.732E-01

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used O.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

1.120E+02 1.600E+02

2.140E+01 1.400Z+01

2.330E+02 9.200E+01

6.510E+01 6.300E&01

2.060E+01 5.400E+00

9.000E-01 9.000E-01

1.826E+01 3.650E+01

4.785E+02 5.100E+02

1.000E+00 1.000E200

not used 1.000E+00

1.000E+00 1.000E+00

1.000E+00 1.0002+00

1.000E+00 5.000E-01

1.000E+00 1-1

>0 shows circular AREA.

RADSHAPE) 1)

RADSHAPEC 2)

RADSHAPE) 3)

PADSHAPE) 4)

PADSHAPE) 5)

PADSHAPE) 6)

RADSHAPE( 7)

RADSHAPE) 8)

PADSHAPEC 9)

PADSHAPE(l0)

RAD"SHAPE(li)

RADSHAPE(12)

FRACAC 1)

FRACAC 2)

FRACA) 3)

FRACAC 4)

FRACA( 5)

FRACAC 6)

FRACA( 7)

FMACA( 8)

FRACA( 9)

FRACA(10)

FRACA(II)

FRACA(12)

DIET(1)

DIET(2)

DIET(3)

DIET(4)

DIET(5)

DIET(6)

SOIL

DWI

FDW
FHHW

FLW

FIRW

FR9

FPLANT

I
INHALR

MLINH

ED

SHF3

SHFl

FIND

FOTD

FS

(If

Used by RESRAD Parameter

different from user input) I Name

... ...........



Summary

File

EF-I Pu-238_soil DCGL

C:\RSSRADFAMILY\RESRAD\USERFILES\PU238\EFISOIL DCGL_PU238_JWB.RAD

Site-Specific Parameter Summary (continued)

tEi~i&-oo9
vbo

Menu

User I

Input I' Default

Used by RESRAD I
different from user input) IParameter (If

ROl1
R018

R019

R019

R019
R019

R019

R019

R019

R019

R019

R019

R019

R019

R19B

R19B

R19B

R19B

R19B

R19B

R19B

R19B

R19B

'R19B

R19B

R19B

R19B

R19B

R19B

R19B

C214

ci4

C14•

C14

C14

C14

C14

STOR

STOR

STOR

STOR

STOR

$TOR

STOR

Contamination fraction of meat

Contamination fraction of milk

Livestock fodder intake for meat (kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat (L/day)

Livestock water intake for milk (L/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)

Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground water

Household water fraction from ground water

Livestock water fraction from ground water

Irrigation fraction from ground water .

Wet weight crop yield for Non-

Wet weight crop yield for Lea

Wet weight crop yield for Fodc

Growing Season for Non-Leafy

Growing Season for Leafy*

Growing Season for Fodder

Translocation Factor for Non-

Translocation Factor for Leal

Translocation Factor for Fodd

-Leafy (kg/m**2)

fy (kg/m**2)

ler (kg/m**2)

(years)

(years)

(years)

-Leafy

fy
der

1.000E+00 1-1

1.000E+00 -1

2.710E+01 6

6.320E+01 5

5.000E+01 5

6.OO0E+01 j1

5.OOE-01 5

4.000E-04 1

1.499E-01 1.

1.225E+00 9,

1.000E+00 Ij

not used 1,

1.OOOE+00 1.

1.000E+00 i.

5.60GE-0- 7C

2.889E+00 i1,
1.887E+00 1.

2.460E-01 1.

1.230E-01 2.

8.200E-02 8.

1.00E-0l i1.

1.OOOE+00 i1.
1.000E+00 1.

3.500E-01 I2.
3.500E-01 2.

3.500E-01 2.

3.500E-01 2.

6.700E-01 2.

3.500E-01 2.

1.800E+01 2.

not used 2.

not used 3.

not used 2.

not used 9.

not used 3.

not used 7.

not used i1.

not used 8.

not used 2.

1.400E+01 1.

1.000E+00 I1.
1.000E+00 1.

2.000E+01 2.

7.000E+00 7.

7.000E+00 7.

Dry Foliar

Dry Foliar

Dry Foliar

Wet Foliar

Wet Foliar

wet Foliar

Interception Fraction for

Interception Fraction for

Interception Fraction for

Interception Fraction for

Interception Fraction for

Interception Fraction for

Non-Leafy

Leafy

Fodder

Non-Leafy

Leafy

Fodder

,800E+01

.500E+01

. 000E+01
,600E+02

OOO0E-01
OOO0E-04

,500E-01

.000E-01
,000E+00
.000$+00
.000E+00
EO00E+00

000E-01

*5000E+00

1000E+00

.700E-01

.500E-01

.000E-02

.OGOE-01

.000E+00

.000E+00

50OOE-01

500E-01

5OOE-01

500E-01

COOE-01

500E-01
000E+01

000E-05

000E-02

C0OE-02

8005-01

SOOE-01

SC0E-07

OOE-10

000E-01

000E-01

400E+01

000E+00

O00E+O0

000E+01

000E+00

000E+00

I..

'-I

I.

* I

* I

Parameter

Name
I.

FMEAT

FMILK

LFI5

LFI6

LWI5

LWI6

LSI

MLFD

DM

DROOT

FGWDW

FGWHH

FGWLW

FGWIR

YV(1)

YV(2)

YV(3)

TE (i)

TE (2)

TE (3)

TIV(1)

TIV(2)

TIV(3)

RDRY (1)

RDRY(2)

RWET (1)

RWET (2)

RWET(3)

WLAM

C12WTR

C12CZ
CSOIL

CAIR

DMC

EVSN

REVSN

AVFG4

AVFG5

STORT(1)

STORT(2)

STOR_T(3)

STOR_T(4)

STOR T(5).

STORT(6)

Weathering Removal Constant for Vegetation

C-12 concentration in water (g/cm**3)

C-12 concentration in contaminated soil (g/g)

Fraction of vegetation carbon from soil

Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (m)

C-14 evasion flux rate from soil (1/sec)

C-12 evasion flux rate from soil (1/sac)

Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed

Storage times of contaminated foodstuffs (days)

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mollusks

2.04 06' 2W

.... ..... ..- .......- ....... . ..... - - - - - - ... .... . .. .. . .. .. ... . . . .. . .. .. . . . .. . .. .. . .. . . . .. .. . .. . . . .. .. . .. .. .. . . . . . . .. . . . ..... ....... __ ...... ....... ... . .. .. . . . . . . .. .. . .. ..... .. . .. .. . .. .. . .. .. . . . . . .



Probabilistic results summary : EF-l Pu-238_soil DCGL

File : C:\RESPAZFAMILY\RESRAD\USERFILES\PU238\EFISOIL DCGL_PU238_JWB.FAD

Table of Contents

Part VI: Uncertainty Analysis

Rt~ V

RESRAD Uncertainty Analysis Results

Probabilistic Input .................... .............

Total Dose .. ........................................

Total Risk ..........................................

Dose vs Pathway: Ground External ....................

Dose

Dose

Dose

Dose

Dose

Dose

Dose

Dose

Dose

Dose

Dose

Dose

vs Pathway:

vs Pathway:

vs Pathway:

vs Pathway:

vs Pathway:

vs Pathway:

vs Pathway:

vs Pathway:

vs Pathway:

vs Pathway:

vs Pathway:

vs Pathway:

Inhalation (w/o Radon) ............

Radon (Water Ind.) ................

Plant (Water ind.) ................

Meat (Water ind.) ....... ........

Milk (Water ind.) ................

Soil Ingestion ....................

Water Ingestion ...................

Fish Ingestion ....................

Radon (Water Dep.) ................

Plant (Water Dep.) ................

Meat (Water Dep.) ................

Milk (Water Dep.) ................

.2

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

Cumulative Probability Summary .......................

Summary of dose at graphical times, reptition I .....

Peak of the mean dose at graphical times .............

Correlation and Regression coefficients (if any) .....

2,01 0ý ý -n



.... uay U!3uIUIZ0U8 11:19 Page 2

Probabilistic results summary : EF-I Pu-238_soil DCGL

File C:\RESRADFAMILY\RESRAD\USERFILES\PU238\EE1SOIL DCGL0PU238_JWB.RAD

Probabilistic Input

Number of Sample Runs: 2000

9Ntv 0

Number Name

1

2

3

4
5

6

7
8

9

10

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

DENSCZ

TPCZ

BCZ

DENSAQ

TPSZ

BSZ

DENSUZ(1)

TPUZ (1)

BUZ(1)

EPSZ

EPUZ (1)

SHF3

MLINH

Yv (1)

WLAM

RWET (2)

HCCZ

EVAPTR

RI

DWIBWT

UW

HcUZ (1)

SHFI

DCACTC(1)

DCACTU1 (1)

DCACTS(1)

BRTF(82, 1)

BRTF(82,2)

BRTF(82, 3)

BBI0(82, 1)

DCACTC (2)

DCACTUI (2)

DCACTS (2)

BRTF (84, 1)

BRTF(84,2)

BRTF (8 4, 3)

BB10(84,1)

DCACTC(3)

DCACTUl(3)

DCACTS(3)

BRTF(94,2)

BRTF(94,3)

BBIO(94,1)

DCACTC(5)

DCACTUI(5)

DCACTS(5)

BRTF(88,1)

BRTF(88,2)

Distribution

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNODRMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNCED NORMAL

TRUNCATED NORMAL

UNIFORM

CONTINUOUS LINEAR

Parameters

1.5635

.41

.632

1.5635

.41

.632

1.5835

.41

.632

.346

.346

.15

8

TRUNCATED LOGNORMAL-N .56

TRIANGULAR 5.1

TRIANGULAR .06

BOUNDED LOGNORMAL-N 5.022

UNIFORM .5

UNIFORM .344

TRIANGULAR 6

UNIFORM 1141

ROUNDED LOGNORMAL-N 5.022

BOUNDED LOGNORMAL-N -1.3

TRUNCATED LOGNORMAL-N 7.78

TRUNCATED LOGNORMAL-N 7.78

TRUNCATED LOGNORMAL-N 7.78

TRUNCATED LOGNORMAL-N -5.52

TRUNCATED LOGNORMAL-N -7.13

TRUNCATED LOGNORMAL-N -8.11

LOGNORMAL-N 5.7

TRUNCATED LOGNORMAL-N 5.2

TRUNCATED LOGNORMAL-N 5.2

TRUNCATED LOGNORMAL-N 5.2

TRUNCATED LOGNORMAL-N -6.9

TRUNCATED LOGNORMAL-N -5.3

TRUNCATED LOGNORMAL-N -7 .82

LOGNORMAL-N 4.6

TRUNCATED LOGNORMAL-N 6.86

TRUNCATED LOGNORMAL-N 6.86

TRUNCATED LOGNORMAL-N 6.86

TRUNCATED LOGNORMAL-N -9.21

TRUNCATED LOGNORMAL-N -13.82

LOGNORMAL-N 3.4

TRUNCATED LOGNORMAL-N 8.17

TRUNCATED LOGNORMAL-N 8.17

TRUNCATED LOGNORMAL-N 8.17

TRUNCATED LOGNORMAL-N -3.22

TRUNCATED LOGNORMAL-N -6.91

.2385

.0899

.282

.2385

.0899

.282

.2385

.0899

.282

.0915

.0915

.95

0

.48

18

.67

1.33

.75

.852

10

2157

1.33

.59

2.76

2.76

2.76

.9

.7

.9

1.1

1.68

1.68

1.68

.9

.7

.7

1.i1

1.89

1.89

1.89

.2

.5

1.1

1.7

1.7

1.7

.9

.7

.827

.1322

.786

.827

.1322

.786

.827

.1322

.786

.0629

.0629

0

.001

84

.95

2.49

2.3

.6878

4.5

2.3
.6878

4.5

2.3

.6878

4.5

.628

.628

.000008

.999

.0151 .000016 .1365 .0C

9250

30

2.49

.044

.001

.001

.001

.001

.001

.001

.001

.001

.001

.001

.001

.001

.. 001

.001

.001

.001

.001

.001

.001

.001

.001

.001

9250

1

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999
.999

>0 ? I z Is,
------ --- ----------- -- 1---- -__ ..... .........



Probabilistic results summary - EF-I Pu-238._soil DCGL

File : C:\RESRAD_FAýILY\RESRAD\USERFILES\PU238\HFISOIL DCGLPU238_JWB.RAD

Peak of the mean dose (averaged over cbservations) at graphical times

Repetition Time of peak mean dose Peak mean dose

Years mrem/yr

1 0.000E+00 1.587E-01

E'Ný-Ooq
'Rev0

,Lo &(275-
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Summary : EF-I Pu-239 soil DCGL

File : C:\RSSRADFAMILY\RESRAD\USERFILES\PU239_DCGLBJD\EFISOIL DCGLPU239_JWB.RAD

Dose Conversion Factor (and Related) Parameter Summary

Dose Library: Pu PTF Plus FGR 11

Current

value#

Base Parameter

Case* I Name
Menu Parameter

I

A-1

A-I

A-I

A-I

A-1

A-i

A-i

A-I

A-I

A-i

A-I

A-1

A-1

A-i

A-1

B-1

B-1

B-1

B-i

B-1

D-1

D-1

D-1

D-I

D-1

OCF's for external ground radiation, (mrem/yr)/(pCi/g)

Ac-227 (Source: FGR 12)

Bi-211 (Source: FGR 12)

Fr-223 (Source: FGA 12)

Pa-231 (Source: FGR 12)

Pb-211 (Source: FGR 12)

Po-211 (Source: FGR 12)

Po-215 (Source: FGR 12)

Pu-239 (Source: FGR 12)

Ra-223 (Source: FGR 12)

Rn-219 (Source: FGR 12)

Th-227 (Source: FGR 12)

Th-231 (Source: FGR 12)

Tl-207 (Source: FGR 12)

U-235 (Source: FGR 12)

4

Dose conversion factors for

Ac-227+D

Pa-231

Pu-239

U-235+D

inhalation, mrem/pCi:

Dose conversion factors for ingestion, mrem/pCi:

Ac-227+D

Pa-23!

Pu-239

U-235+D

4.9515-04

2.559E-01

1.95OE-O!

1.906E-01

3.064E-01

4.764E-02

1.016E-03

2.952E-04

S.034E-01

3.083E-01

5.212E-01

3.643E-02

1.980E-02

7.211E-01

6.724E+00

1.280E+00

4.290E-01

1.230Z-01

1.480E-02

1.060E-02

3.540E-03

2.673E-04

2.500E-03

2.000E-05
2.000E-05

1.000E-02

5.000E-03

5.000E-06

1.827E-03

1.000E-04

1.000E-06

2.500E-03

3.400E-04

6.000E-04

1.500F+013

1.000E+03

4

2

4.951E-04 DCFI(

2.559E-01 DCFI(

1.98CE-01 DCFl(

L.906F-01 DCFl(

3.064E-01 DCFI(

4.764E-02 DCFl(

1.016E-03 DCFI1

2.952E-04 DCFl(

6.034E-01 DCFl(

3.083E-01 DCFI(

5.212E-01 DCFI(

3.643E-02] DCFi(

1.980E-02 DCFI(

7.211E-01 DCFI(

6.700E+00 DCF2(

1.280E+00 DCF2(

4.290E-01 DCF2(

1.230E-01 DCF2(

1.410E-02 DCF3(

1.060E-02 DCF3(

3t540E-03 DCF3(

2.66DE-04 DCF3(

2.500E-03 RTF(

2.000E-05 RTF(

2.000E-05 jRTF(

1.000E-02 RTF(

5.000E-03 RTF(

5.000E-06 RTF(

1.000E-03 RTF(

1.000F-04 RTF(

1.00-OE-06 RTF(

2.500E-03 RTF(

3.4005-04 RTF(

6.000E-04 RTF(

1.500E+01 BIOFA

1.000E+03 BIOFA

1)
2)

3)

4)

5)

8)

8)

9)

10)

11)

12)

13)

14)

1)

2)

3)

4)

1)

2)

3)

4)

1,1)

1,2)

1,3)

2,1)

2,2)

-2,3)

3,1)

3,2)

3,3)

4,1)

4,2)

4,3)

D-34 I Food transfer factors:

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-5

D-5

D-5

D-5

Ac-227+0

Ac-227+D

Ac-227+D

Pa-231

Pa-231

Pa-231

Pu-239

Pu-239

Pu-239

U-235+D

U-235+D

U-235+D

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pci/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pci/kg) / (pCi/d)

milk/livestock-intake ratio, (pCi/)g)/(pci/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)s

Bioaccumnulation factors, fresh water, L/kg:

Ac-227+D , fish

Ac-227+D , crustacea and mollusks

C( 1,1)
C) 1,2)

2z4 12 7s

.... ............ -.- ........ ........ .. ------------ ---- -------------------------------



Summary EF-1 Pu-239_soil DCGL

File C:\RE8RADFAMILY\RESRAD\VSERFILES\PU239_DCGLBJD\EFISOIL DCGL_PU239_JMB.RAD 'rAler- ao
Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: Pu PTF Plus FGR 11

Current

Value4

Base Parameter

Case* NameMenu Parameter

D-5 Pa-231 , fish 1.000E+01o 1.000E+01 BIOFAC( 2,1)

D-5 Pa-231 , crustacea and mollusks I1.I00E+02 1.1005+02 BIOFAC( 2,2)

D-5

D-5 Pu-239 , fish 3.000E+01 3.000E+01 BIOFAC( 3,1)

D-5 Pu-239 , crustacea and mollusks 1.0005+02 1.000E+02 BIOFAC( 3,2)

D-5

D-5 U-235+D* fish i.000E+01 1.0OOE+01 BIOFAC( 4,1)

0-5 UI-235+D crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC( 4,2)

#For DCFI (xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.

------------------------------------.- ... .....-.....

........----7 -----
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Summary : EF-I Pu-239_soil DCGL

File : Cf\RESRAO_FAMTLY\RESRAD\USERFILES\PU239_DCGLBJD\EFISUOL DCGL_PU239_JWR.RAD

Site-Specific Parameter Summary

ct'&ooe/
'(cut

Menu

R011

R011

Roll

R011

Roll
R011

R011
R011Roll

Roll

R01l

R012

R013R012

R012

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013
1013

R013

R014

R014

R014

R014

R014

R014

R014

R014

R014

R014
1014

1015

User

Incut

Used by RESRAD

different from user input) IParameter Default I (If

Parame

Name

Area of contaminated zone (m**2)

Thickness of contaminated zone (m)

Length parallel to aquifer flow (in)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for

Times for

Times for

Times for

Times for

Times for

calculations (yr)

calculations (yr)

calculations (yr)

calculations (yr)

calculations (yr)

calculations (yr)

Pu-239

Pu-239

Initial principal radionuclide (pCi/g)

Concentration in groundwater (pCi/L)

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cn**3)

Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)

Cohtaminated zone b parameter

Average annual wind speed (m/sec)

Humidity in air -(g/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond (m**2)

Accuracy for water/soil computations

Density of saturated zone (g/cm**3)

Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yr)

Saturated zone hydraulic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

Well pump intake depth (m below water table)

Model: Nondispersion (ND) or Mass-Balance (MB)

Well pumping rate (m**3/yr)

Number of unsaturated zone strata

7.655E+03

1.524E-01i

1.000E+02

2.500Z+01
0 .000E+00
Io. ooo+oo1.0001+00

3.000E+00

1.0001E+01

3.000E+01

1.000E+02

3.000E+02

1.000E+03

not used

not used

1.000E+00

not used

0.000E+00

not used

not used,

1.564E+00

6.0001-04

4.100E-01

6.400E-02

5.022E+00

6.320E-01

2.910E+00

not used

6.250E-01

8.400E-01

5.980E-01 j

overhead

2.000E-01

2.820E+08

1.000E-03

1.564E+00

4.100E-01

3.460E-01

6.400E-02

3.706F+02

2.000E-03.

6.320E-01

1.000E-03 I
1.000E+01 I
ND

1.649E+03 I

I

1.000E+04

2.00OE+00

1.000E+02

3.000E101

0.0001+00

1.000E+00

3.000E+00

1.000E+01

3.000E+01

1.000E+02

3.000E+02

1.000E+03

0.000E+00

0.000E+00

0.000-E00

0.000E+00

0.000E+00

1.500E+00

1.000E-03

1.500E+00

1.000E-03

4.000E-01

2.000E-01

1.000E+01

5.300E+00

2.000E+00

8.000E+00

5.000E-01

1.000E+00

2.000E-01

overhead

2.0003-01

1.000E+06

1.000E-03

1.500E+00

4.000E-01

2.000E-01

2.000E-01

1.000E+02

2.000E-02

5.300E+00

1.000E-03

1.000E+01

ND

2.500E+02

1

AREA

THICKO

LCZPAQ

BRDL

TI

T( 2)

T T(.3)

T( 4)

T( 5)

T(.6)

ST( 7)

T TLB)

T( 9)

T (10)

S1(3)

wl (3)

COVERO

DENSCV

VCV

DENSCZ

VCZ

TPCZ
FCCZ

HCCZ
BCZ

WIND

HUMID

EVAPTR

PRECIP

RI

IDITCH

RUNOFF

WAREA

EPS

DENSAQ

TPSZ

EPSZ
FCSZ

HCSZ

HGWT

BSZ
VW T

DWIBWT

MODEL

UW

NS

4ter

2A4 06 ~r

...... .. ......... ------



Sunmmary

File

version t.4 T's Limit = 30 days 09/09/2008 09:17 Page 5
EF-I Pu-239 soil DCGL

C:\RESRADFAMILY\RESRAD\USSRFILES\PU239 DCGL BJD\ZFISOIL DCGL_ U239 JWB.PAD RdZIo#
Site-Specific Parameter Summary (continued) Reg C

Menu
II User

Input
Used by RESRAD Parameter

Default UIf different from user input) NaneParameter

I l

R015

R015

R015

R015

R015

R015

R015

R016

R016
R016

R016

R016

R016

R016

R016
P016

R016

3016

R016

RD016

P016
ROlE

R016

R016

R016

R016

R016

R016

P016

R016

R016

R017

R017

R017

R017

R017

R017

R017

R017

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Onsat.

zone 1,

zone 1,

zone 1,

zone I,

zone I1

zone I,

zone I,

thickness (m)

soil density (g/cm**3)

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/yr)

Distribution coefficients for Pu-239

Contaminated zone (cm**3/g)

Unsaturated zone I (cm**3/g)

Saturated zone (cm**3/g)I

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Ac-227

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Pa-231

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cn**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter 0-235

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm-3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

1.800E+00

1.564E+00

4.100E-01

3.460E-01

6.400E-02

6.320E-01

5.022E+00

9.530E+02

9.530E+02

9. 530E+02

0.000E+00

0.000E+00

8 .250E+02

8.250E+02

8.250E+02

0.000E+00

0.000E+00

3.800E+02

3.800E+02-

3.800E+02

0.000E+00

0.0003+00

1.260E+02

1.260E+02

1.260E+02

0.000E+00

0.000E+00

8.400E+03

2.330E-05

3.000E+01

5.800E-01

2.730E-01

6.571E-01

1.181E-01

1.000E+00

4.000E+00

1.500E+00

4.000E-01

2.000E-01

2.000E-01

5.300E+00

1.000E+01.

2.000E+03

2.000E+03

2.OOOE+03

0.000E+00

0.000E+00

2.000E+01 I
2.000E+01

2.000E+01

0.0003+00

0.000E+00

5.000E+01

5.000S+01

5.0003+01

0.000S+00

0.000E+00

5.000E+01

5.000E+01

5.000E+01

0.000E+00

0.000E+00

8.400E+03

1.000E-04

3.000E+01

4.000E-01

7.000E-01

5.000E-01

2.500E-01

1.000E+00

2.097E-03

not used

2.422E-03

not used

5.25BE-03

not used

1.584E-02

not used

DCNUCC( 3)

DCNUCU( 3,1)

DCNUCS( 3)

ALEACH( 3)

SOLUBK( 3)

DCNUCC( 1)

DCNUCU( 1,1)

DCNUCS( 1)

ALEACHi) 1

SOLUBK( 1)

Mi)

DENSUZ(1)

TPUZ (1)
EPUZ (!)
FCUZ (1)

BUZ (1)

HCUZO(1)

DCNUCC(
DCNUCU(

DCNUCS(

ALEACH(

SOLUBK(

DCNUCC(

DCNUCU (

DCNUCS(

ALEACH(

SOLUBK(

INNALP

MLINH

ED

SHF3

SHFI

FIND

FOTD

FS

2)

2,1)

2)

2)

2)

4)

4,1)

4)

4)

4)

>0 shows circular AREA.

z16 o( flS-
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Summary : EF-I Pu-239_soil DCGL

File C:\RESRADFAMILY\RESRAD\USERFILES\PU239_DCGLBJD\EFISOIL DCGLPU239_JFB.RAD

Site-Specific Parameter Summary (continued)
A~ o

Menu

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

Role

R018

R018

R018

R018

R018

R018

R018

Ro80

R018

R018

R018

Ro18

Role

R018

R018

R019

5019

R019

R019

R019

+

User

InputParameter Default

i

Used by RESRAD

different from user input)(Ifl

Parameter

Name

Radii of shape factor array (used if FS = -1):

Outer annular radius (m), ring 1:

Outer annular radius (m), ring 2:

Outer annular radius (m), ring 3:

Outer annular radius (m), ring 4:

Outer annular radius (m), ring 5:

Outer annular radius (m),

Outer annular radius (m),

Outer annular radius (a),

Outer

Outer

Outer

Outer

annular radius

annular radius

annular radius

annular radius

(W),
(in),

(in),

(mn),

ring 6:

ring 7:

ring 8:

ring 9:

ring 10:

ring 11:

ring 12:

Fractions of annular areas within AREA:

Ring I

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

soil ingestionrate (g/yr)

Drinking water intake (L/yr)

Contamination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

Contamination fraction of irrigation water

Contamination fraction of aquatic food

Contamination fraction of plant food

Contamination fraction of meat

Contamination fraction of milk

Livestock fodder intake for meat (kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat (L/day)

Livestock water intake for milk (L/day)

Livestock soil intake (kg/day)

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

notused

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

1.120E+02

2.140E+01

2.330E+02

6.510E+01

2.060E+01

9.000E-01

1.826E+01

4.785E+02

1.000E+00

not used

1.000E+00

1.000E+00

1.000E+00

1.000E+00

1.000E+00

1.0002+00

2.710E+01

6.3208+01

5.000B+01

6.000E+01

5.000E-01

5.000E+01

7.071E+01

0.000E+00

S0. 000E+00

0.0008+00

S0.OOOE+00
0. 00OE+00

.0.000+00

0. 000E+00

0.000E+00

0.000E+00

0. 000E+00

1.000S+00

2.732E-01

0. 0008+00

0.000E+00

0.000o+00

0.000E+00

0. 000E+00

0. 000E+00

0. 000E+00

0. 000E+00

0. 000E+00

0.600E+00

1.6008+02

1. 400E+01

9.200E+01

6.300E+01

5.400E+00

9.0008-01

3.650E+01

5. 100E+02

I. O000E+00

1.000E+00

1. 000E+00

I .000E+00

S5. 000-01
1-1
I-I
I-I

6.800E+01

5.500E+01

5.0008+01

1. 600E+02

5.000E-01

RADSHAPR( I)

RAD_SBAPE( 2)

RADSHAPE) 3)

RAO SHAPE( 4)

RAD SHAPE( 5)

RAD SHAPE) 6)

RAD SHAPE( 7)

RAD SHAPE( 8)

RAD SHAPE) 9)

RADSHAPE(10)

RAD SHAPE (11)

RADSHAPE(12)

FRACA( 1)

FRACA( 2)

FRACA( 3)

FRACA ( 4)

FRACA) 5)

FRACA( 6)

FRACA) 7)

FRACA( 8)

FRACA( 9)

FRACA (10)

FRACA (11)ý

FRACA(12)

DIET(l)

DIET(2)

VIET(3)

DIET(4)

DIET(5)

DIET (6).

SOIL

DWI

FDW

FHHW
FLW

FIRW

FR9

FPLANT

FMEAT

FMILK

APIS-
LFI65
LE'16

LWI6

LSI

ZI I& Cf .2.7-
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Summary EF-1 Pu-239_soil DCG
File : C:\RESRAD FAMILY\RESRAD\USERFILES\PU239DOGLNBJD\EF2SOIL DCGL-PU239_JWB.RAD

Site-Specific Parameter Summary (continued)

I I User I Used by RESRAD Parameter

Menu Parameter Input Default (If different from user input) Name
I I

R019 Mass loading for foliar deposition (g/m**3) 4.000E-04 1.000E-04 -MLFD

R019 ( Depth of soil mixing layer (m) 1.499E-01 1.500E-01 --- DM

R019 Depth of roots (m) 1.225E+00 9.0006-01 --- ROOT

R019 Drinking water fraction from ground water 1.000E+00 1.000E+00 --- FGWDW

R019 Household water, fraction from ground water not used 1.000E+00 --- FGWHN

R019 Livestock water fraction from ground water 1.000E+00 j 1.000E+00 --- FGWLW

R019 irrigation fraction from groundwater l.000E+00 1.000E+00 --- FGWIR

R19B wet weight crop yield for Non-Leafy (kg/m**2) 5.600E-01 7.000E-01 --- YV(1)

R19B Wet weight crop yield for Leafy (kg/m**2) 2.889E+00 1.500E+00 --- YV(2)

R19B Wet weight crop yield for Fodder (kg/m**2) 1.887E+00 1.100E+00 YV(3)

R19B, Growing Season for Non-Leafy (years) 2.460E-01 1.700E-01 --- Tj(1)

R19B Growing Season for Leafy (years) 1.230E-01 2.500E-01 --- TE(2)

619B Growing Season for Fodder (years) 8.2006-02 8.000E-02 TE-- T(3)

R19B Translocation Factor for Non-Leafy 1.0006-01 1.00O0-01 - TIV(l)

R19B j Translocation Factor for Leafy 1.0006+00 1.000E+00 --- TIV(2)

R19B Translocation Factor for Fodder 1.000E+00 1.000E+00 --- TIV(3)

R19B Dry Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01 RDRY(1)

R19B Dry Foliar Interception Fraction for Leafy " 3.500Z-01 2.5006-01 --- RDRY(2)

RI9B Dry Foliar Interception Fraction for Fodder 3.500E-01 2.500E-01 --- RDjY(3)

R19B Wet Foliar Interception Fraction for Non-Leafy 3.500E-01 2.500E-01 --- RWE6(1)

R19B Wet Foliar Interception Fraction for Leafy 6.700E-01 2.500E-01 --- RWET(2)

R19B Wet Foliar Interception Fraction for Fodder 3.5006-01 2.500z-01 -- RWET(3)

R196j Weathering Removal Constant for Vegetation 1.800E+01 2.000E+01 --- WLAM

C14 C-12 concentration inwater (g/cm**3) not used 2.000E-05 1-- C12WTR

C14 C-12 concentration in contaminated soil (g/g) not used 3.0006-02 2--- 02CZ

C14 Fraction of vegetation carbon from soil not used 2.000E-02 --- CSOIL

C14 Fraction of vegetation carbon from air not used 9.800E-01 --- CAIR

C14 C-14 evasion layer thickness in soil (m) not used 3.000E-01 --- DMC

C14 C-14 evasion flux rate from soil (-1/sec) not used 7.000E-07 --- EVSN

C14 C-12 evasion flux rate from soil (1/sec) not used 1.000E-10 --- REVSN

C14 Fraction of grain in beef cattle feed not used 8.000E-01 - AVFG4

C14 Fraction of grain in milk cow feed not used 2.000E-01 --- AVFG5

STOR Storage times 'of contaminated foodstuffs (days):

STOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 --- STOR T(1)

STOP, Leafy vegetables 1.000E+00 I1.000E+00 0STOR T(2)

STOR Milk 1.000E+00 1.000E+00 --- STOR.T(3)

STOR Meat and poultry 2.000E+01 2.000E+01 --- STORT(4)

STOR Fish 7.000E+00 7.000E+00 -- STORT(5)

STOR Crustacea and mollusks 7.0007+00 7.0006+00 j --- 1STORT)(6

STOR well water 1.000B+00 1.000E+00 --- 1 3609_T(7)
STOR Surface water 1.000E+00 1.000E+00 --- I STOR T(8)

STOR Livestock fodder 4.500E+01 4.5006+01 --- f STOR T(9)

R021 Thickness of building foundation (m) not used 1.500E-01 1 --- 6FLOO1

R021 Bulk density of building foundation (g/cm**3) not used 2.400E+00 j --- DENSFL

R021 Total porosity of the cover material not used 4.000E-01 --- j TPCV

R021 Total porosity of the building foundation not used 1.0006-01 --- TPFL
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Probabilistic results summary : EF-1 Pu-239 soil DCGL
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Probabilistic results summary : EF-I Pu-239_soil DCGL

File : C:\RBSPAD FAMIILY\RESPAD\USERFILES\PU239_DCGL RJD\EF2SOIL OCGL PU239_JW3.RAD

Probabilistic Input

Number of Sample Runs: 2000

Number Name Distribution Parameters

!

2

3

4
S

6

7
8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44.

45

46

47*

48

DENSCZ

TPCZ

BCZ

DENSAQ

TPSZ

BSZ

DENSUZ(1)

TPUZ (1)

BUZ(1)

EPSZ

EPUZ (1)

SHF3

MLINH

YV (1)

WLAM

RWET (2).

HCCZ

EVAPTR

RI

DWIBWT

ow

HOUS (1)

SHF1

BRTF(94,2)

RRTF(94,3)

BBIO(94,1)

BRTF(92,1)

BERTF (92, 2)

BRTF(92,3)

BBIO(92,1)

DCACTC(1)

DCACTUl(1)

DCACTS(1)

BRTF(89, 1)

BRTF(89,2)

BRTF(89,3)

ERI 0(89,1)

DCACTC (2)

DCACTU!(2)

DCACTS(2)

BRTF (91, 1)

BRTF (91,2)

BRTF(91, 3)

BBIO(91, 1)

DCACTC (3)

DCACTUl(3)

DCACTS(3)

DCACTC(4)

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

TRUNCATED NORMAL

UNIFORM

CONTINUOUS LINEAR

TRUNCATED LCGNORMAL-N

TRIANGULAR

1.5635

.41

.632

1.5635

.41

.632

1.5835

.41

.632

.346

.346

.15

8

.56

5.1-

TRIANGULAR .06

BOUNDED LOGNORMAL-N 5.022

UNIFORM .5

UNIFORM .344

TRIANGULAR 6

UNIFORM 1141

BOUNDED LOGNORMAL-N 5.022

BOUNDED LOGNORMAL-N -1.3

TRUNCATED LOGNORMAL-N -9.21

TRUNCATED LOGNORMAL-N -13.82

LOGNORMAL-N 3.4

TRUNCATED LOGNORMAL-N -6.21

TRUNCATED LOGNORMAL-N -7.13

TRUNCATED LOGNORMAL-N -7.82

LOGNOP.AL-N 2.3

TRUNCATED LOGNORMAL-N 6.72

TRUNCATED LOGNORMAL-N 6.72

TRUNCATED LOGNORMAL-N 6.72

TRUNCATED LOGNORMAL-N -6.91

TRUNCATED LOGNORNAL-N -10.82

TRUNCATED LOGNORMAL-N -13.12

LCGNORMAL-N 2.7

TRUNCATED LOGNORMAI/-N 5.94

TRUNCATED LOGNORMAL-N 5.94

TRUNCATED LOGNORMAL-N 5.94

TRUNCATED LOGNORMAL-N -4.61

TRUNCATED LOGNORMAL-N -12.21

TRUNCATED LOGNORMAL-N -12.21

LOGNORMAL-N 2.3

TRUNCATED LOGNORMAL-N 6.86

TRUNCATED LOGNORMAL-N 6.86

TRUNCATED LOGNORMAL-N 6.86

TRUNCATED LOGNORMAL-N 4.84

.2385

.0899

.282

.2385

.0899

,282

.2385

..0899

.282

.0915

.0915

.95

0

.48

18

.67

1.33

.75
.852

10

2157

1.33

.59

.2

.5

1.1

.7

.6

1.1

3.22

3.22

3.22

1.1
1

.9

1.1

3.22
3.22

3.22

1.1

1

.9

1.1

1.89

1.89
1.89

3.13

.827

.1322

.786

.827

.1322

.786

.827

.1322

.786

.0629

.062 9

0

.001

84

.95

2.49

.000008

.999

.0151 .000016 .1365 .0C

2.3

;6878

4.5

2.3

.6878

4.5

2.3

.6878

4.5

.628

.628

9250

30

2.49

.044

.001

.001

9250

I -
.999

.999

.001 .999

.001 .999

.001 .999

.001

.001

.001

.001

.001

.001

.001

.001

.001

.001

.001

.001

.001

.001

.001

.001

.999

.999

.999

.999

.999

.999

.999

.999

.999

,999

.999

.999

.999

.999

.999

.999

XV jI &/ 21? 7-'
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Peak of the mean dose (averaged over observations) at graphical timesRepetition Time of peak mean dose Peak mean dose

Years mrem/yr
1 0.000E+00 1.762E-01

01
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Summary : ER-I Pu-240_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\PU240\EFISOCiL DCGLPU240.RAD

Rev 0Dose Conversion Factor (and Related) Parameter Summary

Dose Library: Pu Plant Plus FGR 11

Current
IValue#

Base Parameter

Case* NameMenu I Parameter

I I I
A-I

A-I

A-I

A-i

A-i

A-I

A-i

A-I

A-i

A-I

A-i

A-I

A-I

A-I

B-1

B-I

B-I

B-I

B-I

B-I

D-i

D-1

D-I

D-I

D-1

D-1

D-34

D-34

D-34

0 -34

D-34

Q-34

D-34

0-34

D-34

0-34

D-34

0-34

0-34

D-34

0-34

D-34

D-34

0-34

D-34

DCF's for external ground radiation, (mrem/yr)/(pCi/g)

Ac-228 (Source: FGR 12)

Bi-212 (Source: FGR 12).

Pb-212 (Source: FGR 12)

Po-212 (Source: FGR 12)

Po-216 (Source: FGR 12)

Pu-240 (Source: FGR 12)

Ra-224 (Source: FGR 12)

Ra-228 (Source: FGR 12)

Rn-220 (Source: FGR 12)

Th-228 (Source: FGR 12)

Th-232 (Source: FGR 12)

Tl-208 (Source: FGR 12)

U-236 (Source: FGR 12)

Dose conversion factors for inhalation, mrem/pCi:

Pu-240

Ra-228+D

Th-228+D

Th-232

U-236

Dose ccnversion factors for ingestion, mrem/pCi:

Pu-240

Ra-228+D

Th-228+D

Th-232

U-236

Food transfer factors:

5.9783+00

1.171E+00

7.043E-01

0.000E+00

1.042E-04

1.467E-04

5.119E-02

0.000E+00

2.298E-03

7.940E-03

5.212E-04

2.298E+01

2.148F-04

4.290E-01

5/078E-03

3.4546-01

1.640E+00

1.250E-01

3.540E-03

1.442E-03

8.086E-04

2.730E-03

2.690E-04

1.827E-03

1.000E-04

1.0006-061

4.0OOE-02

1.000E-03

1.000E-03

1.0006-03

1.000E-04

5.000E-06

1.000E-03

1.000E-04

5.000E-06

2.500E-03

3.400E-04

6.0O0E-04

5.978E+00 DCFI( 1)

1.171E+00 DCFI( 2)

7.043E-01 DCFI( 3)

0.000n+00 DCFI( 4)

1.042E-04 OCFI( 5)

1.467E-04 DCF1( 6)

5.119E-02 DCFI( 7)

0.000E+00 DCF1( 8)

2.298E-03 DCFI( 9)

7.940E-03 j. DCFI( i0)

5.212E-04 DCFI( 11)

2.298E+01 DCFI( 12)

2.148E-04 DCFI( 13)

4.290E-01 DCF2( 1)

4.770E-03 DCF2( 3)

3.420E-01 DCF2r 4)

1.640E+00 DCF2( 5)

1.250E-01 DCF2( 6)

3.540E-03 DCF3( 1)

1.440E-03 DCF3( 3)

3.960E-04 DCF3( 4)

2.7302-03 DCF3( 5)

2.690E-04 DCF3( 6)

1.000E-03 RTF( 1,1)

1.0006-04 RTF( 1,2)

1.000E-06 RTF( 1,3)

4.000E-02 RTF( 3,1)-

1.000E-03 RTF( 3,2)

1.000E-03 RTF( 3,3)

1.000E-03 RTF( 4,1)

1.000E-04 RTF( 4,2)

5.000E-06 RTF( 4,3)

1.000E-03 RTF( 5,1)

1.000E-04 RTFF 5,2)

5.000E-06 RTF( 5,3)

2,500E-03 RTF( 6,1)

3.400E-04 RTF( 6,2)

6.000E-04 TFF( 6,3)

Pu-240

Pu-240

Pu-240

t

l

Ra-228+D

Ra-228+D

Ra-228+D

Th-228+D

Th-228+D

Th-228+D

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intakeratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg) / (pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L) / (pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Th-232

Th-232

Th-232

U-236

U-236

U-236

2L-23 c(2?

---- ~ ..- ~ -- ..-----.-.---
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Summary : EF-! Pu-240_soil DCGL

File C:\ISSRADFAMILY\RESRAD\USERFILES\PU240\EFlSOIL DCGLPU240.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: Pu Plant Plus FGR 11

~AL4~o~4~
~ o

Current

Value#Parameter

Base Parameter

Case Name
i

D-5 IBioaccumulation factors, fresh water, L/kg:

D-5

0-5

D-5

D-5

D-5
D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

Pu-240 , fish

Pu-240 , crustacea and mollusks

Ra-228+D

Ra-228+D

Th-228+D

Th-228+D

Th-232

Th-232

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and mollusks

3.O00E+01 3.OOOE+01* BIOFAC)

l.COCE+02 I1.OCOE+02 IBIOQAC(

5.000E+01 5.000E+01 BIOFAC(

2.500E+02 2.5001E+02 BIOFAC(

1.000E+02 1.000-+02 BIOFAC(

5.O00E+02- 5.000E+02 BIOFAC)

I.000E+02 1.000E+02 BIOFAC(

5.000E+02 5.0002+02 BIOFAC)

1.000E+01 1.000M+01 BIOFAC)

6.DO0E+01 6.000E+01 BIOFAC(

1,1)

1,2)

3,1)
3,2)

4,2.)

4,2)

5,1)

5,2)

6,1)

6,2)
I u-236

I U-236

#Por DCFl(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary EF-1 Pu-240_soil DCGL

File C:\RESRADFAMILY\RtSRAD\USERFILES\PU240\EFSOOIL DCGLPU240.RAD
n^ f

kev 10
Site-Specific Parameter Summary

Menu

User

Input Default

Used by RP.SRD

different from userParameter (If

R011

R011
R011

R011

R011

R011

R011

Roll

Roll
Roll

Roll-
Roll

Roll-

R012

R012

R013

R013

R0131

R013

R013

R013

R013

R013

R013

1013

R013

R013

R013

R013

R013

R013

R013

R013

R014

R014

R014

R014

R014

R014

R014

R014

R014

R014

R014

R015

Area of contaminated zone (m**21

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

Times for calculations

Times for calculations

Times for calculations

Times for calculations

Times for calculations

Times for calculations

Times for calculations

Times for calculations

Times for calculations

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

Initial principal radionuclide (pCi/g): Pu-240

Concentration in groundwater (pCi/L): Pu-240

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate (m/yr)

Density of ccntaminated zone (g/cm'*3)

Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

Average annual wind speed (W/sec)

Humidity in air (g/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond )m**2)

Accuracy for water/scil computations

Density of saturated zone (g/cm**3)

Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yr)

Saturated zone hydraulic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

well pump intake depth (m below water table)

Model: Nondispersion (ND) or Mass-Balance (MB)

Well pumping rate (m**3/yr)

Number of unsaturated zone strata

7.855E+03

1.524F-01

1.000E+02

2.S00E+01

0.000E+00

1.000E+00

3.000E+00

1.000E+01

3.000E+01

1.000E+02

3.000E+02

1.000E+03

not used

not used

1.000F+00

not used

0.000E+00

not used

not used

1.564E+00

6.000E-04

4.100E-01

6.400E-02

5.022E+00

6.320E-01

2.910E+00

not used

6.250E-01

8.400E-01

5.980E-01

overhead

2.000E-01

2.820E+08

1.000E-03

1.564E+00

S4100E-01
3.460E-01

6.400E-02

3.706P+02

2.000E-03

6.320E-01

1.000E-03

1.451E+01

ND

1.649E+03

1.0001+04

2.000E+00

1.OOOE+02

3,000E+01

0.o000ooo
1.OOOE+00

3.000E+00

1.000E+01

3.000E+01

1.000+E02

3.000E+02

1.000E+03

0.000E+00

0.000E+00

0.0000E+o0

0.0003+00

0,0001+00

1.500E+00

1.0008-03

1.500E+00

1.000E-03

4.000E-01

2.000E-01

1.000E+01

5.300E+00

2.0008+00

8.000E+00I

5.000E-01

1.000E+00

2.000E-01

overhead

2.000E-01

1.000E+06

1.000E-03

1.500E+00

4.000E-01

2.000E-01

2.000E-01

1.000E+02

2.000E-02

5.300E+00

1.0001-03

1.000E+01

ND
2.5001+02

Parameter

input) Name

AREA

THICKO

ICZPAQ

BRDL

TI

T( 2)

T) 3)

T( 4)

T( 5)
T( 6)

T) 7)

T( 8)
T( 9)

T(10)

Sl< l)
jWl ( 1)

COVERO

DENSCV

VCV

DENSCZ
I vcz

TPCZ

FCCO

HCCZ

WIND

HUMID

EVAPTR

PRECIP

RI

IDITCH

RUNOFF

WAREA

EPS

SDENSAQ

TPSZ

EPSZ

FCSZ
HCSZ

IGWT

BSZ

VWT

DWIBWT

MODEL

UW

NS

.~-~-----~-~------------------
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Summary : EF-1 Pu-240_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USER3ILES\PU240\EFTSOIL DCGLPU240.RAD

tci~ C
Site-Specific Parameter Summary (continued)

Menu

user

Input. Default

Used by RESRAD

(If different from user input)

Parameter

NameParameter

i i
I

R015
R015

R015

R015

R015

R015

R015

R016

R016

ROTS

R016

R016

R016

R016

R016
RD016

R016

R016

R016

R016

R016

RoT 6

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R017

R017

R017

R017

R017
R017

R017

Unsat. zone 1,

Unsat. zone 1,

Unsat. zone 1,

Unsat. zone 1,

thickness (m)

soil density (g/cm**3)

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/yr)

Unsat.

Unsat.

Unsat.

zone 1,

zone 1,

zone 1,

Distribution coefficients for Pu-240

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Ra-228

Contaminated zone (cm**3/g)

Unsaturated zone I (cm**3/g)

Saturated zone (cm**3/g)

Leach rate )/yr)

Solubility constant

Distribution coefficients for daughter Th-228

Contaminated zone (,cm'*3/g)

Unsaturated zone I ()m**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Th-232

Contaminated zone (cm**3/g)

Unsaturated zone I (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter U-236

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

1.800E+00

1.564E+00

4.100E-01

3.460E-01

6.400E-02

6.320E-01

5.022E+00

9.530E+02

9.530F+02

9.530E+02

0.000E+00

0.000E+00

3.533E+03

3.533E+03]

3.533E+03

0.000E+00

0.000E+00

5.884E+03

5.884E+03

5.884E+03

0.O00E+00

0.000E+00

5.884E+03

5.884E+03

5.884E+03

0.O00E+00

0.00OE+00

1.260E+02

1.260E+02

1.260E+02

0.000E+00

0.DO0E+00

8.400E+03

2.330E-05

3.000E+01

5.800E-01

2.7306-01

6.571E-01

1.181E-01

4.000E+00

1.500E+00

4.0 00T-01

2.000E-01

2.006E-01

5. 300E+00

1.000E+01

2.000+E03

2.000E+03

2.000E+03
S. oooE+oo

0.000E+00

7.000E+01

7.000+E01

7. 000E+01

0.000E+00

0.000E+00

6.000E+04

6.000E+04

6.0006+04

0.000E+00

0.000E+00

6. 000E+04

6.000E+04

6.0006+04

O.O00E+00

0.000E+00

5.000E+01

5.000E+01

5.000E+01

0.000E+00

0.0006+00

8. 400E+03

1.0006-04

3.0006+01

4.000E-01"

7.000E-01

5.000E-01

2.500E-01

2.0973-03

not used

5.657E-04

not used

3.397E-04

not used

3.397Z-04

not used

1.584E-02

not used

H 1(1)

DENSUZ (1)

TPUZ(1)

EPUZ (1)

FCUZ (1)

BU Z (1)

HCUZ (1)

DCNPtCC 1)

P0600w) 1, 1)
D)CNUCS I )

ALEACH) 1)

SOLUBK( 1)

DCNOCC( 3)

DCNUCU( 3,1)

DCNUCS( 3)

ALEACH( 3)
SOLUBK( 3)

DCN0UCC( 4)

DCNUCU( 4,1)

DCNUCS( 4)

ALE6CH( 4)-

SoL30B3 4)

DCNUCC 5)

0DCNU0CU( 5,1)

I DCNUCS( 5)

ALEACH( 5.)

SOLUBK( 5)

DCNU0C( 6)
DEmmaU(6,1)
DCNUCS( 6)

ALSACH( 6)
SOLUBK( 6)

INHALR
MLINH

ED

SHF3

SHFI

FIND

FOTD

22-C of 2<

..-i..... .:: , ,• , - ' - ' ' - : : -..... ....... • T .. ..• . . .' " - " ' - "" -•.. . . . .".. .. . . •
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Summary : EF-l Pu-240 soil DCGL

File : t:\RESRADF MILY\RESFSAD\USERFTIES\PU240\EFISOIL DCGLPu240.RAD

Site-Specific Parameter Summary (continued)

Menu

User I

Parameter Input j Default

Used by RESRAD

(If different from user input)

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R0 17

R017

R017

RD17

R017

R017

R017

R017

R017

R017

R017

R017

RO17

R017
R01'2

R017

R018

Ro18

R018

Role

R018

Role

-R018

ROle

Rol8

Role

R018

R018

R01e

RUl8

R018

R01e

ROI9

ROS

RD019

R019

Shape factor flag, external gamma

Radii of shape factor array (used if FS -1):

Outer annular radius (m), ring 1:

Outer annular radius (m), ring 2:

Outer annular radius (m), ring 3:

Outer annular radius (m), ring 4:

Outer annular'radius (m), ring

Outer annular radius (m), ring 6:

Outer annular radius (m), ring 7:

Outer annular radius (m), ring 8:

Outer annular radius (m), ring 9:

Outer annular radius (m)-, ring 10:

Outer annular radius (m), ring 11:

Outer annular radius (m), ring 12:

Fractions

Ring 1

Ring 2

Ring 3

Ring '4

Ring 5

Ring' 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12'

of annular areas within AREA:

1.000E+00

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

1.120E+02

2.140E+01

2.330E+02

6.510E+01

2.060E+01

9.0002-01

1.826Z+01

4.785Z+02

1.000E+00

not used

1.0002+00

1.0002+00

1.0002+00

1.000E+00

1.000E+00

1.000"+00

2.710E+01

6.320E+01

5.000E+01

6.000B+01

1.000E+00

5 5.OOOE+01

7.071tE+01

0.000E+00

0.000E+00
I 0.oD0E+Do

0,.OO0E+00

0.000E+00

0.000E+00

0. 000E+00

0 0.OOOE+00

0.000E+00

I.0.OOOE+00

I 1.0002+00
2.732E-01

0.000E+00
0.0 OE+00

0.000E+00

0. 000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.0000E+00
I0.000E+00

1. 600E+02

I 1.400E+01

9.200E+01

6.300E+01

5.400E+00

9.0OOE-01

3.650E+01.

5 5.100E+02

1.000E+D0

1.000E+00
1.000E+00

1.000E+00

5.OOOE-01
1-1
I-i
I-I

6.800E+01

5.500E+01

5.000E+01

1.600F+02

>0 shows circular AREA.

Parameter

Name

FS

RADSHAPE) I)

HADSHAPE( 2)

RAD SHAPE 3)

RADSHAPE) 4)

RAD SHAPE( 5)

RADSHAPE( 6)

RAD SHAPE( 7)

RADSHAPE) 8)

RADSHAPE) 9)

RAD SHAPES(i)

RAD SHAPE (Cl)

RAD SHAPE (12)

FRACA (1)

FRACA( 2)

FRACA('3)

FRACA( 4)

FPACA 5)

FRACA 6)

FRACA) 7)

FRACAC 8)

FRACA .9)

FRACA (10),

FP.ACA (-).-

FRACA (12)

DIET (i)

DIET (2)

DIET (3)

DIET (4)

DIET (5)

DIET (6)

SOIL

owl

FDW
FHHw

FLW

FIRW

FPLANT

FMEAT

FMILK

LFI5

LFI6

LW'5

LWI6

I.

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption jkg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr)

Contamination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

Contamination fraction of irrigation water

Contamination fraction of aquatic food

Contamination fraction of plant food

Contamination fraction of meat

Contamination fraction of milk

Livestock fodder intake for meat (kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat (L/day)

Livestock water intake for -milk (L/day)

K



RESRAD, Version 6.4 Ts Limit = 30 days 09/05/2008 13:35 Page 7

Summary : EF-1 Pu-240_soil DCGL

File : C:\RESPADFAMILY\RESRAD\US2RFILES\PU240\EFISOIL DOCGLPU240.RAD

Site-Specific Parameter Summary (continued)

At)v 0

User

InputMenu Parameter

P019 Livestock soil intake (kg/day)

R019 Mass loading for foliar deposition (g/m**3)

R019 Depth of soil mixing layer (m)

R019 Depth of roots (i)

R019 Drinking water fraction from ground water

R019 Household water fraction from ground water

R019 Livestock water fraction from ground water

R019 Irrigation fraction from ground water

Default j (If
I II

R19B

R19B

R19B

P.198

319B

19B

R19B

R19B

3198

R19B

R19B

R19B

R19B

R19B

014

014

014

014

014

014

014

014

C14

STOR

SRTO

STOP

STOP

STOP

STOP

STOP

STOP

S TOR

STOR

Wet weight crop yield for Non-Leafy (kg/m**2)

Wet weight crop yield for Leafy (kg/m**2)

Wet weight-crop yield for Fodder (kg/m**2)

Growing Season for Non-Leafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder (years)

Translocation Factor for Non-Leafy

Translocation Factor for Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leafy

Dry Foliar interception Fraction for Leafy

Dry Foliar Interception Fraction for Fodder

Wet Foliar Interception Fraction for Non-Leafy

Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder

Weathering Removal Constant for Vegetation

C-12 concentration in water (g/cm**3)

C-12 concentration in contaminated soil (g/g)

Fraction of vegetation carbon from soil

Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (m)

C-14 evasion flux rate from soil (1/sec)

C-12 evasion flux rate from soil (1/sec)

Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed

Storage times of contaminated foodstuffs (days):

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mollusks

Well water

Surface water

Livestock fodder

Thickness of building foundation (m)

Bulk density of building foundation (g/cm**3)

Total porosity of the cover material

5.000E-01

4.000E-04

1.499E-01

1.225E+00

1.000E+001

not used

1.000E+00

1.000E+00

5.600E-01

2.889E+00

1.887E+00

2.4602-01

1.230E-01

8.2008-02

1.000E-01

1.000E+00

1.000E+00

3.500E-01

3.500E-01

3.500E-01

3.500E-01

6.700E-01

3.5002-01

1.800E+01

not used

not used

not used

not used

not, used

not used

not used

not used

not used

1.400E+01

1.000E+00

1.0002+00

2.000E+01

7.000E+00

7.000E+00

1.000E+00

1.000E+00

4.500E+01

not used

not used

not used

5.0002-01 I
1.000E-04

1.5002-01

9.000E-01

1.000E+00

1.000E+00

1.000E+00

7.000E-01

1.500E+00

1.100E+O0

1.700E-01

2.500E-01

S.000E-02

1.000E-01

1.000E+00

1.000E+00

2.500E-01

2.500E-01

2.500E-01

2.500E-01

2.500E-01

2.500E-01

2.000E+01

2.000E-05

3.000E-02

2.000-02

9.800E-01

3.000E-016

7.000E-07

1.0002-10

8.000E-01

2.000E-01

1.400E+01

1.0002+00

1.000E+00

2.000E+01

7.000E+00

7.000÷+00

1.000E+00.

1.000E+00

4.500E+01

1.500Z-01

2.400E+00

4.000E-01

Used by RESRAD Parameter

different from user input) Name

--- LSI

--- MLFD

DROOT

--- FGWDW

FGWHH

FGWLW

-- FGWIR

YV(l)

- -YV(2)

YV(3)

F-TE(1)
- -T E ( 2 )

- -T E ( 3 )

TIV(1)

TIV(2)

-- TIV(3(

F-RDRY(1)
-- RDRY(2)

--- PDRY(3)
--- gWET(l)

-- RWET(2)

-RWET(3)

-- WLAM

-C2WTR"

C12CZ

--- ICAIR
DMC

EVSN
--- REVSN

AVFG4

-- AVFG5

STORPT(1)

STOR T(2)

STOP T(3)

STOR T(4)

STORT(5)

STOP T(6)

-- STOR T(7)

STORPT(8)

STOR T(9)

--- FLOOR1

--- , DENSFL

TPCV

2 .-I"3 ?
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Probabilistic results summary : EF-I Pu-240_soil DCGL

File : C;\nESRADFAdILY\RESRAD\USERFILES\PU240\EFlSCIL DCGL PU240.RAD

Table of Contents
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Dose vs Pathway:

Dose vs Pathway:
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Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:
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Dose vs Pathway:

Dose vs Pathway:

Ground External ...................
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Probabilistic results summary : EF-l Pu-240_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\PU240\EFISOIL DCGL_PU240.RAD

Probabilistic Input 'Rev. &

Number of Sample Runs: 2000

Number Name Distribution Parameters

1

2

3

4

5

6

7

8

9

20

21

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38
39

40

41

42

43

44

45

46

47

48

DENSCZ

TPCZ

BCZ

DENSAQ

TPSZ

BSZ

DENSUZ (1)

TPUZ (1)

BUZ (1)

EPSZ

EPUZ (1)

SHF3

MLINH

YV (l)

WLAM

RWET (2)

HCCZ

EVAPTR

RI

DWIBWT

UN

HCUZ (1)
SHFI

BRTF(94,2)

BRTF(94,3)

BBIO(94, 1)

BRTF (88, 1)

BRTF (88, 2)

BRTF (88, 3)

BBIO (88, 1)

BRTF (90, 1)

BRTF(90,2)

BRTF(90,3)

BBIO(90, 1)

BRTF (92, 1)

BRTF (92, 2)

BRTF(92,3)

BBIO (92, 1)

DCACTC (I)

DCACTU! (1)

DCACTS (1)

DCACTC(3)

DCACTUI (3)

DCACTS (3)

DCACTC (4)

DCACTUI (4)

DCACTS (4)

DCACTC(5)

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMRAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

TRUNCATED NORMAL

UNIFORM

CONTINUOUS LINEAR

1.5635

.41

.632

1.5635

.41

.632

1.5835

.41

.632

.346

.346

.15

8

TRUNCATED LOGNORMAL-N .56

TRIANGULAR 5.1

TRIANGULAR .06

BOUNDED LOGNORMAL-N 5.022

UNIFORM .5

UNIFORM .344

TRIANGULAR 6

UNIFORM 1141

BOUNDED LOGNORMAL-N 5.022

BOUNDED LOGNORMAL-N -1.3

TRUNCATED LOGNORMAL-N -9.21

TRUNCATED LOGNORMAL-N -13.82

LOGNORMAL-N 3.4

TRUNCATED LOGNORMAL-N -3.22

TRUNCATED LOGNORMAL-N -6.91

TRUNCATED LOGNORMAL-N -6.91

LOGNORMAL-N 3.9

TRUNCATED LOGNORMAL-N -6.91

TRUNCATED LOGNCRMAL-N -9.21

TRUNCATED LOGNORMAL-N -12.21

LOGNORMAL-N 4.6

TRUNCATED LOGNORMAL-N -6.21

TRUNCATED LOGNORMAL-N -7.13

TRUNCATED LOGNORMAL-N -7.82

LOGNORMAL-N 2.3

TRUNCATED LOGNORMAL-N 6.86

TRUNCATED LOGNORMAL-N 6.85

TRUNCATED LOGNORMAL-N 6.86

TRUNCATED LOGNORMAL-N 8.17

TRUNCATED LOGNORMAL-N 8.17

TRUNCATED LOGNORMAL-N 8.17

TRUNCATED LOGNORMAL-N 8.68

TRUNCATED LOGNORMAL-N 8.68

TRUNCATED LOGNORMAL-N 8.68

TRUNCATED LOGNORMAL-N 8.68

.2385

.0899

.282

.2385,

.0899

.282

.2385

.0899

.282

.0915

.0915

.95

0

.48

18

.67

1.33

.75

.852

10

2157

1.33

.59

.2

.5

1.1

.9

.7

.5

1.1

.9

I

.9
1.1

.9

.7

.6

1.1

1.89

1.89

1.89

1.7

1.7

.1.7

3.62

3.62

3.62

3.62

.827

.1322

.786

.827

.1322

.786

.821

.1322

.786

.0629

.0629

0

.001

84

.95

2.49

.000008

.999

.0151 .000016 .1365 .0c

2.3

.6878

4.5

2.3

.6878

4.5

2.3

.6878

4.5

.628

.628

9250

30

2.49

.044

.001

.001

9250

1

.999

.999

.001 .999

.001 .999

.001 .999

.001 .999

.001 .999

.001 .999

.001 .999

.001 .999

.001 .999

.001

.001

.001

.001

.001

.001

.001

.001

.001

.001

.999

.999

.999

.999

.999

.999

.999

.999

.999

.999

,Z) )T776

-.. .---- -.------------ ------. .-.---
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Probabilistic results summary : EF-I Pu-240_soil DCGL
File : C:\RESPADFA±MILY\RESRAD\USERFILES\PU240\EFlSOIL DCGL_PU240.RAD

Peak of the mean dose (averaged over observations) at graphical times
Repetition Time of peak mean dose

Years

1 0.000E+00

Peak mean dose

mrem/yr

1.761E-01

AvV

2271 01 27•,-
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Probabilistic results summary : EF-I Pu-241_soil DCGL
File : C:\RESRAD FAMILY\RESPAD\USERFILES\PU241_DCGLBJD\EF1 SOIL DCGLPU241_JWB.RAD

Peak of the mean dose (averaged over observations) at graphical times
Repetition Time of peak mean dose Peak mean dose

Years mrem/yr
1 3.000E+01 4.779E-03

•af& -oo90

2,42- '/ ?,
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Summary EFISb-125_soil DCGL

File : C:\PESRAD_FA•MILY\RESRAD\USERFILES\3B125\EFISOIL DCGLSB125.RAD
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Summary EF1_Sb-125_soil DCGL

File :C:\RESRADFAMILY\RESRAD\USERF7LES\SBI25\EF!S0IL DCGL_SB125.RAD

Dose Conversion Factor (and Related) Parameter Summary

Dose Library: FGR 11

£ENG-601

Mienu I Parameter

A-1

A-!

A-1

B-i

B-1

B-I

DCFs for external ground radiation, (oirem/yr)/(pCi/g)

Sb-125 (Source: FGR 12)

Te-125m (Source: FGR 12)

Dose conversion factors for inhalation, mrem/pCi:

Sb-125

Te-125m

D-1

D-1

D-1

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-5

D-5

D-5

D-5

D-5
0-5

Dose conversion factors

Sb-125

Te-125m

for ingestion, mrem/pCi:

Current

Value#

2.447E+00
I .1.515-02

1.220E-05

7.290E-06

I2.810E-06
3.670E-06

1.000E-02

1.00OE-03

1.000E-04

6.OOOE-01

7.OOOE-03

5.000E-04

1.000E+02
1.000E+01

4.000Z+02

7.500E+01

Base Parameter

Case- Name

Food transfer factors:

Sb-125 , plant/soil concentration ratio, dimensionless

Sb-125 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

Sb-125 , milk/livestock-intake ratio, (pCi/L) / (pCi/d)

I.

2.447E÷00 DCFI( 1)

1.515E-02 DCF1( 2)

1.220E-05 j DCF2( 1)

7.290E-06 DCF2( 3)

2.810E-06 DCF3( 1)

3.6702-06 DCF3( 3)

1.000E 02 RTF) 1,1)

1.000E-03 RTF( 1,2)

1.000E-04 RTF) 1,3)"

6.000E-01 RTF( 3,1)

7.000E-03 RTF( 3,2)

5.000E-04 RTF ( 3,3)

1.000E+02 BIOFAC( 1,1)

1.000B+01 BIOFAC( 1,2)

4.000E+02 BIOFAC( 3,1)

7.500E+01 BIOFAC( 3,2)

Te-125m

Te-125m

Te-125m

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Bioaccumulation factors, fresh water, L/kg:

Sb-125 , fish

Sb-125 , crustacea and mollusks

Te-125m , fish

Te-125m ,'ciustacea and mollusks

#For DCFI(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary EFlSb-125_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\SB!25\EFlSOIL DCGL_SB125.P.D

Site-Specific Parameter Summary

iega ~-6o6

User I Used by RESRAD Parameter

NameMenu Parameter Input Default I (If different from user input)

.R011

Roll

Roll
P.012.
Roll

Roll

5011

5011'
Roll

Roll

5011

R011

Roll:

R011
Roll

R012

R013

R013

R013

R013

R013

R013

,R013
,R013
R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R014

R014

R014

R014

R014

R014

R014

R014

R014

R014

R015

Area of contaminated zone (m**2)

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Initial principal radionuclide (pCi/g): Sb-125

Concentration in groundwater (pCi/L): Sb-125

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm**3)

Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

Average annual wind speed (m/sec)

Humidity in air (g/m-*3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond (m**2)

Accuracy for water/soil computations

Density of saturated zone (g/cm**3)

Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field capacity

Saturated zone. hydraulic conductivity (m/yr)

Saturated-zone hydraulic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

Well pump intake depth (m below water table)

Model: Nondispersion (ND) or Mass-Balance (MB)

Well pumping rate (m**3/yr)

Number of unsaturated zone strata

7.855E+03 1.000E+04

1.524E-01 2.000E+00

1.000E+02 1.000F+02

2.500E+01 3.000Z+01

0.000E+00 0.000E+00

1.000E+00 1.000E+00

3.000Z+00 3.000E+00

1.000E+01 1.000E+01

3.OOOE+01 3.000E+01

1.000E+02 1.000E+02

3.000E+02 3.000E+02

1.0001+03 1.000Z+03

not used 0.OOOE+00

not used 0.000E+00

1.0001+00 0,000E+00

not used 0.00OE+00

0.000E+00 0.000E+00

not used 1,500E+00

not used 1.000S-03

1.564E+00 1.500E+00

6.000E-04 1.000E-03

4.100E-01 4.0O0E-01

6.400E-02 2.000E-01

5.022E+00 1.000E+01

6.320r701 5.3001+00

2.910F+00 2.000E+00

not used 1.8.000E+00

6.250E-01 5.000E-Cl

8.400E-01 1.000E+00

5.980E-01 2.000E-01

overhead overhead

2.0001-01 2.000E-01

2.820E+08 1.000E+06

1.000E-03 1.0O0E-03

1.564E+00 1.500E+00

4.100E-01 4.000E-01

3.460E-01 2.000E-01

6.400E-02 2.000E-01

5.022E+00 1.000E+02

2.000E-03 2.000E-02

6.320E-01 5.300E+00

1.000E-03 1.000E-03

1.000E+01 1.000E+01

ND. ND

1.649E+03 2.500E+02

1 Il

---

I.

i

*AREA

THICKO,

LCZPAQ
BRDL

TI

T(2)

T( 3)

T( 4)

T( 5)

T( 6)
.1T(. 7)

T(10)

COVERO

VENSCV

VCV

VENSCZ

VCZ

TPCZ

FCCZ
HCCI

BCZ

WIND

HUMID

EVAPTR

PRECIP

RI

IDITCH

RUNOFF

WAREA

EPS

DENSAQ

TPSZ'

EPSZ

FCSZ

HCSZ

HGWT

I BSZ

IVWT
IOWIBWT

MODEL

UN

MS

), 4C O'2 7S-
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Summary : EFISb-125_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\SB125\EFISOIL DCGLSB125.RAD

Site-Specific Parameter Summary (continued)

Parameter

SNameMenu

R015

R015

R015

1015

R015

R015

R015

R016

R016

R016

R016

R016

R016

R016

R016

R016

P016

R0l6

R017

R017

R017

R011

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017
ao1l

R017

R017

R017

R017

R017

User

input

Used by RESRAD

different from user input)Parameter

Unsat.

Unsat.

Unsat.

Onsat.

Unsat.

Unsat.

Unsat.

zone 1,

zone 1,

zone I,

.zone 1,

zone 1,

zone 1,

zone 1,

thickness (m)

soil density (g/cm**3)

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/yr)

Distribution coefficients for Sb-125

Contaminated zone (cm**3/g)

Unsaturated zone I (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Te-125m

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g).

Leach rate (/yr)

Solubility constant

Inhalation rate (m**3/yi)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of- time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS = -1):

1.800E+00

1.564E+00

4.100E-ol

3.460E-01

6. 400E-02

6.320E-01

5.0221+00

3. 322E+03

3.8002+02

3. 800E+02

0.00 01+00

0 .000E+00

3. 810E+01

3.810E+01

3.810E+01

0.000E+00

0.000E+00

8.400E+03

2.330E-05

3.000E+01

5. 800i-01

3.982E-01

6.571E-01

1.1811-01

1.000Z+00

not used

not used

not used

Default

4.0001+00

1. 500E+00

4.000E-01

2. OOOE-01

2,000E-01

5.300E+00

1. 000E+01

0,O00E+00

0.000E+00

0.000E+00

0. 000E+00

0. 000B+00

0.000E+00

0. 0001+00

0.000E+00

0.0001+00

0.000E+00

8. 400E+03

1.000E-04

3. 000E+01

4. 000E-01

7.000E-01

5.000E-01

2.5001-01

1.000E+00

5.0001+01

7.071E+01

0. 000E+00

(if

Hq%)

DEINSUZ(1)
TPtZ 1)

EPUS (1)

FCU Z(1)

BUZý(I)
HCUZ (1)

6.0162-04

not used

5.225F-02

not used

>0 shows circular AREA.

DCNUCU (

DCNUCS(

ALEACH(

SOLUBK(

DCNUCC(
DcNujcu (

DCNUCS(

ALZACH (

SOLUBK(

INHALI

MLINH

ED.

SHF3

FIND

FOTD

FS

PAD_SPAPADSHAP

RAD_SHAP

PADSHAP

RAD SHAP

PADSHAP

RAO SHAP

RADSHAP

PADSHAS

PAD SHAS

PADSHAS

Cuter annular radius (m), ring

Outer annular radius (m), ring

Outer annular radius (m), ring

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

radius

radius

radius

radius

radius

radius

radius

radius

radius

(is).,
(is),

(ms),

(is),

(is),

(s),

ring

ring

ring

zing

ring

ring

ring

ring

ring

I :
2:

3:

4:
5:

6:

7:

8:
9:

10:

11:

12:

3)

1,1)
I)

1)

3)
3,1) I
3)

3)
3)

E, 2)

'1(3)

Z1 4)

PE 5)

E(1 6)

'E1(8)

'1)(12)

not

not

not

not

not

not

not

not

not

used

used

used

used

used

used

used

used

used

0. 0001+00

0.000E+00

0. 000E+00

0. 0001+00

0.000E+00

0.000E+00

0.000E+00

0 OOOE+00

0.0001+00

'Zq'ý 1 47-S.,

--------------...
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Summary : EFI_Sb-125 soil DCGL

File : C:\RESRADFAMILY\OISRAD\uSERFILES\SB125\EFISOIL DCGL_SB!25.0AD

Site-Specific Parameter Summary (continued)

Parameter

NameMenu

User

Input DefaultParameter

Used by RESR00

(If different from user input)

R011
R01-7
RO17

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R018

R018

R018

R018

R018

R018

R018

R018

R018

R018

R01e

R018

R018

R018

R018

R019

R019

R019

0019

R019

R019

R019

R019

R019

R019

R019B

R019B

R19Th

R19B

R19B

R190

Fractions

Ring 1

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

of annular areas within AREA:

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr)

Contamination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

Contamination fraction of irrigation water

Contamination fraction of aquatic food

Contamination fraction of plant food

Contamination fraction of meat

Contamination fraction of milk

Livestock fodder intake'for meat (kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat (L/day)

Livestock water intake for milk (L/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m*3)

Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground water

Household water fraction from ground water

Livestock water fraction from ground water

Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy )kg/m**2)

Wet weight crop yield for Leafy (kg/im**2)

Wet weight crop yield for Fodder (kg/m**2)

Growing Season for Non-Leafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder (years)

I.

i

not used 1.000E+00

not' used 2.732E-01

not used 0.000E+00

not used 0.000E+00

not used 0.0o0d+00

not used 0.000E+00

not used 0.000E+00

not used 0,000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

not used 0.000E+00

1.120E+02 1.600E+02

2.140E+01 1.400E+01

2.330E+02 9.200E+01

6.510F+01 6.300E+01

2.060E+01 5.400E+00

9.000E-01 9.000E-01

1.826E+01 3.650E+01

4.785E+02 5.100E+02

1.000E+00 1.000E+00

not used 1.000E+00

1.000F+00 1.000E+00

1.000E+00 1.000E+00

1.0003+00 5.000E-01

1.000E+00 1-1

1.000E+00 (-I

1.000E+00 1-1

2.710E+01 6.800E+01

6.320E+01 5.500E+01

5.000E+01 5.000E+01

6.000E+01 1.600E+02

5.000E-01 5.000E-01

4.000E-04 1.000E-04

1.500E-01 1.500E-01

2.150E+00 9 9.000E-01

1.000E+00 1.000E+00

not used 1.000E+00

1.000E+00 1.000E+00

1.000E+00 1.000E+00

5.600E-01 7.000E-01

2,8890+00 1.500E+00

1.887E+00 1.100Z+00

2.460E-01 1.700E-01

1.230B-01 2.500E-01

8.200E-02 8.000E-02

FRACA I)

FRACA) 2)

MACA (3)

PRADA 4)

F0ACA 5)
FRACA(6

00A0A 7)

FRACA 8)

FRACA 9)

F0ACA (I0)

ERACA (11)

FRACA (12)

DIET (1)

DIET (2)

DIET (3)

DIET (4)"

DIET (5)

DIET (6)

SOIL

DOI

FDW

FHRW

FLW

FIRW

FR9

FPLANT

FMEAT

FMILK

LFIS

LFI6

LWI5

LWI6

LSI
MLFD
DM

DROOT

FGWDW

FGWHI4

FGWLW

FGWIR

YV (1)

YV (2)

YV (3)

TE(1)

TE (2)

TE(3)

I

zL 4e( q 27S5

-~.,.~.~ -. --
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Summary : E0lSb-125_soil DCGL

File : C:\OOSRAOFAMILY\RESA\US0RFILES\S3I25\EFISOTL DCGL_SBI25.PAD

Site-Specific Parameter Summary (continued)

Menu

User

InputParaxrmeter Default
I.

Used by RESRAD

different from user input)

R19B

R19B

019B
R19B

R!9B

R19B

R19B

RI9B
R19B

R19B

C14

C14

C14
Cl4

C14

C14

C14

C14

C14

STOR

STOR

STOR

STOR

STOR

STOP,

STOR

STOR
STOR

STOR

R021

R023

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

R021

-1-
Translocation Factor for Non-Leafy

Translocation Factor for Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leafy

Dry Foliar Interception Fraction for Leafy

Dry Foliar Interception Fraction for Fodder

Wet Foliar Interception Fraction for Non-Leafy

Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for ',Fodder

Weathering Removal Constant for Vegetation

i.
1.0

1.0

1.0

3.5

3.5

3.5

3.5

6.7

3.5

1.8

C-12 concentration in water (g/cm**3)

C-12 concentration in contaminated soil (g/g

Fraction of vegetation carbon from soil

Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (iM)

C-14 evasion flux rate from soil (1/sec)

C-12 evasion flux rate from soil (1/sec)

Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed

Storage times of contaminated foodstuffs (da

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mollusks

Well water

Surface water

Livestock fodder

Thickness of building foundation (m)

Bulk density of building foundation (g/cm**3

Total porosity of the cover material

Total porosity of the building foundation

Volumetric water content of, the cover mateci.

Volumetric water content of the foundation

Diffusion coefficient for radon gas (m/sec)

in cover material

in foundation material

in contaminated zone soil

Radon vertical dimension of mixing (m)

Average building air exchange rate (1/hr)

Height of the building (room) (m)

Building interior area factor ,

Building depth below ground surface (m)

Emanating power of Rn-222 gas

Emanating power of Rn-220 gas

not

not

not

not

not

not

not

not

not

(If

* Par
N

ys)

al

1.4

1.0

1.0

2.0

7.0

7.0

1.0

1.0

4.5

OOE-01 1.000E-01

000E+00 1.000E+00

D00E+00 1.000E+00

00E-01 2.500E-01

00E-01 2.500E-01

00E-01 2.500E-01

00E-01 2.500E-01

OOE-01 2.500E-01

002-01 2.500-E-01

OOE+01 2.OOOE+01

used 2.OOOE-05

used 3.OOE-02

used 2.000E-02

used 9.800E-01

used 3.000E-01

used 7_000E-07

used 1.000E-10

used 8.0000-01-1

used 2.000E-01i

00E+01 1.4009+01

00E+00 1.000E+00

00E+00 1.000E+00

00E+01I 2.000E+01

00E+00 7.000E+00

00E+00 7.000E+00

00E+00 1.000E+00

00E+00 1.000E+00

00Z+01 4.500E+01

used 1.500E-01

used 2A400E+00

used 4.000E-01

used 1.000E-01

used 5.000E-02

used 3.000E-02

used 2.0000-06

used 3.000E-07

used 2.OOOE-06

used 2.000E+00

used 5.000E-01

used 2.500E+00

used 0.000E+00.1

used 1-1.000+E00

used 2.500E-01

used 1.500E-01

32 --- I

.1

C12WTR

C12CZ

CSOIL
CAIR

DMC

EVSN

REVSN

AVFG4

AVFG5

STOR_ (1)

STORT (2)

STOR_T (3)

STORT (4)

STORT (5)

STORT (6)

STO_T (7)

STORT (8)

STORT (9)

FLOOR1

DENSFL -

TPCV

TPFL

PH20CV

PH2OFL

DIFCV

DIFFL

DIFCZ

OMIX

REXG

HRM

FAI

DMFL

EMANA (1)

ZMANA (2)

NPTS

TIV

TIV

TIV

RDRY

RDRY

RDRY

RWET

RWET

RWET

WLAM

ameter
•ame

1l)

2)

3)

.(1)

'(2)

(3)

(1)

(2)

(3)

not

not

not

not

not

not

not

not

not

not

not

not

not

not

not

not

L

TITL I Number of graphical time points
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Summary EFlSb-125_soil DCGL

File C:\RESRADFAMILY\RESRAD\USERFILES\S1I25\EFISOIL DCGL_SB125.RAD
1596-00b

Site-Specific Parameter Summary (continued)

User

Input Default

Used by RESRAD

(If different from user input) [
Parameter

NameMenu I Parameter

SI I I
TITL Maximum number of integration pointsfor dose I 17 I I I LYMAX

TITL J Maximum number of integration points for risk I 1 I --- - I KYMAX

Summary of Pathway Selections

Pathway I User Selection

1 -- external gamma active

2 -- inhalation (w/o radon) active

3 -- plant ingestion active

4 -- meat ingestion - active

5 -- milk ingestion active

6 -- aquatic foods active

7 -- drinking water active

8 -- soil ingestion active

9 -- radon suppressed

Find peak pathway doses active

F

L
.; , 0 Ot j 767"
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Probabilistic results summary : EFI Sb-125_soil DCGL

File : C:\RESRAD FAMILY\RESRAD\USERFILES\SB125\EFISOIL DCGL_SB125.RAD

Table of Contents

,ýNc6 -Doo
AVtt o

Part VI: Uncertainty Analysis

RESRAD Uncertainty Analysis Results

Probabilistic Input ................................

Total Dose . .........................................

Total Risk ..........................................

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Ground External ...................

Inhalation (w/o Radon). . ...........

Radon (Water Ind.) ...............

Plant (Water Ind.) ................

Meat (Water Ind.) ................

Milk (Water Ind.) ...............

Soil Ingestion ....................

Water Ingestion ...................

Fish Ingestion ....................

Radon (Water Dep.) ................

Plant (Water Dep.) ................

Meat (Water Dep.) ................

Milk (Water Dep.) ................

2
3

4
5

6

7
.8

9

10

11

12

13

14

15

16

17

18

19

20

21

Cumulative Probability Summary ........................

Summary of dose at graphical times, reptition 1 .....

Peak of the mean dose at graphical times .............

Correlation and Regression coefficients (if any) .....

27•

------ ~-- - -------------.
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Probabilistic results summary : EFl_Sb-125_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\SBI25\EFISOIL DCGLSB125.P).D

Probabilistic Input

Number of Sample Runs: 2000

Number Name Distribution Parameters

ggC--Doq
6 41

1

2

3
4

6

7

8

9

10

ii

12

13

14

15

16

17

18

19,

20

21

22

23

24

25

26

.27

28

29

30

31

32

33

34

35
36

37

38

DENSCZ

TPCZ

BCZ

DENSAQ

TPSZ

BSZ

DENSUZ(1)

TPUZ (1)

BUZ (1)

EPSZ

EPUZ (1)

DROOT

YV (1)

WLAM

RWET (2)

HCCZ

EVAPTR

RI

NOSE
D97--BWT

ow
HC10 (1)

DCACTUI(1)

DCACTS (1)

BRTF(51, 1)

BRTF (51, 2)

BRTF (51, 3)

BBIO (51, 1)

UCACTC (3)

DCACTUl (3)

DCACTS (3)

BRTF(52, 1)

BRTF(52,2)

BRTF(52,3)

BBIO (52', )

MLINH

DM

SHF3

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDFD NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNOEMAL-N

BOUNDED NORMAL

TRUNCATED NORMAL

UNIFORM

1.5635

.41

.632

1.5635

.41

.632

1.5835

.41

.632

.346

.346

.3

TRUNCATED LOGNORMAL-N .56

TRIANGULAR 5.1

TRIANGULAR .06

BOUNDED LOGNORMAL-N 5.022

UNIFORM .5

UNIFORM .344

BOUNDED LOGNORMAL-N 5.022

TRIANGULAR 6

UNIFORM 1141

BOUNDED LOGNORMAL-N 5.022

TRUNCATED LOGNORMAL-N 5.94

TRUNCATED LOGNORMAL-N 5.94

TRUNCATED LOGNORMAL-N -4.61

TRUNCATED LOGNORMAL-N -6.91

TRUNCATED LOGNORMAL-N -9.72

LOGNORMAL-N 4.6

TRUNCATED LOGNORMAL-N 3.64

TRUNCATED LOGNORMAL-N 3.62

TRUNCATED LOGNORMAL-N 3.64

TRUNCATED LOGNORMAL-N -2. 3

TRUNCATED LOGNORMAL-N -4.96

TRUNCATED LOGNORMAL-N -7.6

LOGNORMAL-N 6

CONTINUOUS LINEAR 8

TRIANGULAR 0

UNIFORM .15

.2385

.0899

.282

.2385

.0899

.282

.2385

.0899

.282

.0915

.0915

4

.48

18

.67

1.33

.75

.852

1.33

10

2157

1.33

3.22

3.22

.993252

.916291

.91629

1.1

3.22

3.22

3.22

.993252

.916291

.58779

1.1

0

.15

.95

.827

1322

.786

.827

.1322

.786

.827

.1322

.786

.0629

.0629

.001

84

.95

2.49

2.49

30

2.49

.001

.001

.001

.001

.001

.001

.001

.001

.001

.001

.001

2.3

.6878

4.5

2.3

.6878

4.5

2.3

.6878

4.5

628

.628

.999

9250

9250

9250

.999

.999

,999

.999

.999

.999

.999

.999

.999

.999

.999

0 .000008 .0151 .000016 .1365

.6

.0c

2) 'X .{ U-S. E

... ... ....
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File C:\RYSRADFAMILY\RESPAD\USERFILES\SBI25\EF!SOIL 

DCGL_SB125.RAD
Peak of the mean dose (averaged over observations) at graphical timesRepetition Time of peak mean dose Peak mean dose

Years mrem/yr
1 0.000E+00 7.276E-01

257 175

EM4-oo9
L4C,w o
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Summary :EFlSr-90_soil DCGL

File C:NRESRADFAMIILY\PESRAD\DSERFILES\SRS0\EFISOIL DCGLSR90.RAD

Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines

Dose Conversion Factor (and Related) Parameter Summary ... 2

Site-Specific Parameter Summary ............................. 3

Summary of Pathway Selections ............................... 7

Contaminated Zone and Total Dose Summary .................... 8

Total Dose Components

Time = 0.000F+00. ..................................... 9

Time = 1.OOOE0+ 0 ...... I .. .............................. 10

Time = 3.000E+00 ....................................... 11

Time = 1.000E+01 .*.................................. . 12

Time = 3.000E+01 ....................................... 13

Time - 1.000E+02 ....................................... 14

Time = 3.000E+02 ....................................... 15

Time = 1.000E+03 ....................................... 16

Dose/Source Ratios Summed Over All Pathways ................. 17

Single Radionuclide Soil Guidelines ........................ 17

Dose Per Nuclide Summed Over All Pathways .................. 18

Soil Concentration Per Nuclide ............................. 18
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Summary.: EF1 Sr-90 soil'DCGL

File' : C:\RESRAD FAMILY\RESRAD\USERFILES\SR90\EFISOII DCGLSR90.RAD

Dose. Conversion Factor (and Related) Parameter Summary

Dose Library: Sr90 PlantMilk Plus FGR 11

0
-N

Current

I value#

Base a

Case*

Parameter

Name.Menu I Parameter
I

l

A-1 DCF's for. external ground radiation, (mrem/yr)/(pCi/g)

A-i,-1 Sr-9o., (Source: FG.R12)

.k-i Y-90 (Source: FGR 12)

I .
B-i Dose conversionfactbrs for inhalation, mrem/pCi:.

B-1 1Sr-90+D

D-34

D--34

D-34
0-34 I

Dose conversion factors for ingestion, mrem/pCi:'

Sr&-90+D

Food transfer factors:

Sr-90+D , plant/soil concentration ratio,- dimensionless

Sr-90+D -, beef/livestock-intake ratio, (pCi/kg,)/(pCi/d)

Sr-90+D ', milk/livestock-intake ratio, (pCi/L) / (pCi/d)

I-

7.043E-04

2.39 IE-02 I

1.30BE-03

1.52BE-04

5.897E-01 -

8.0005-03

2.812 E-03

7.043E-04 DCF( 1)

2.391E-02 DCFI 2)

1.300E-03 DCF2( 1)

1.420E-04 DCF3(1)

3.O00E-01.1 RTF( 1,1)

8.000E-03 RTF( 1,2)

z.GOOO-03 RTF( 1,3)

6.OOQE+01 I.BIOFAC( 1,'I)

1.000E+02, 1 BIOFAC( 1,2)

Bioaccunulation factors, fresh water, Lkg:

Sr-90+D , fish'

Sr-90+D I. crustacea and mollusks

#For DCFl(xxx)'only, factors are'for infinite depth & area. See ETFG table in

*Base Case means Default.Lib w/o Associate Nuclide contributions.
. r.f.

Ground Pathway of Detailed Report.

).S'6 at 7?S,
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Summary EF1 Sr-90_soil DCGL

File : C:\RESRAD_FA4MILY\RESRAD\USERFIL2S\SR90\2F1SOL DCGLCSR90.RAD

Site-Specific Parameter Summary

IMn
menu

User

Input ..jDefaultParameter
I

P0111
P~ll I
Roll

POll IR011

R011.
Roll

Roll

Roll

Poll-I

'R0ll1
Roll

R011

R011
Roll

R012

R012I

R013

R 013

R013

R013

R013

R013

R013

R013

R013

R013

R013

A013

R013

R013

R013

R013

R013 I

Area of contaminated zone (m**2)

Thickness of contaminated zone (m), -

Length parallel to aquifer flow (m),

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

Times-for calculations

Times for calculations

Times for calculations

Times for calculations

Times for calculations

(yr)
(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

7.655E+03

1.524E-01

l.O00E+02 I
2.5002+01

I. 000E+00 I
1 .0o02+00 I
3. 000E+00

1.0002E+01

3. O00E+01

1.0ooo+02 F
3. 000M±02 -
1<0002+03 1

not used
not used -l

1.000E+00 I
not used

Times for

Times for

Times for

Times for

calculations

calculations

calculations

calculations

Initial principal radionuclide. (pCi/g)

Concentration in groundwater (pCi/L):

Sr-90

Sr-90

I.

Cover depth (m)

Density oftcover material (g/cm**3)

Cover depth erosion rate (m/yr)

Density of.contaminated zone (g/cm**3)

Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter -

Average annual wind speed (m/sec)

Humidity in air (g/m**3)

Evapotranspiration-coefficient

Precipitation (m/yr)- - -

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond (m**2)

Accuracy for water/soil computations

Density of saturated zone (g/cm**3)

Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field capacity.

Saturated zone hydraulic conductivity (m/yr)

Saturated zone hydraulic gradient

Saturated zone b parameter

Water tabledrop rate (m/yr)

Well pump*intake depth (m below water table)

Model: Nondispersion (ND) or Mass-Balance (MB)

Well pumping rate (m**3/yr)

-I

-j

0.0oo0+00

not used

not used

1.5642+00

6.000E-04

4.100E-01

6.400E-02

5,022E+0.0

6.320Z-01

2.910E+00

not used

6.250E-01

8.400E-01

5.980E-01

overhead

2.000E-01

2.820E+08

1.000E-03

1.564E+00

4.100E-01

3.460E-01

6.400E-02

5.022E+00

2.000E-03

6.320E-0'1

1. 000E-03

1.000E+01

ND

1. 649E+03

1

1. 000E+04

2. 000E+00

1. 000E+02

3. 000E+01

0O.002E+00

1.0002O+00

3ý.000E+00

1.0002E+01

:3.00oo+01

1.000E+02

3.000E+02

1. 000E+03

0.000E2400

0. 000E+00

0 000E+00
ý0_O00E+O0
0 o.o0bt+oo

1.5002+00

1. 0002-03
1. 5,00E+.00

1.000E-03

4- 000E-01

-2400@2-01
: i .,6.o0E'+ol

5.300E+00

2. 000E+00

8. 000E+00

5. 00OE-01

1..000E+O0

2. 000E-01

overhead

2. 000E-01

1.000E+06

1. 000E-03

I. 500E+00

4.000E-0i

2. 000E-01

2. 000E-01
-1 ; 0 0 02±+02

2.0002-022 , oooE -02

5. 300E+00

1.000E-03

1. 000E+01

NO

2.500E+02

1- ,

Used by- RESRAD

(If different from user inp

I-- -.

,:.-

Parameter
ut) Name -

AREA

THICKO

LCZPAQ

BRDL

TI

T( 2)-

T(3)

T(A4)

IT( 5)
IT.( 6)
T(7)

T( 8)

T( 9)

T(10)

SI(1)

COVERO

DENSCV' :

VCV

DENSCZ

VCZ

TPCZ.,

FCCZ
HCCZ :

BCZ\ :.

WIND

HUMID

EVAPTR

PRECIPI

IDITCH

RUNOFF

WAREA

EPS

DENSAQ

TPSZ

EPSZ

FCSZ

HGWT .
BSZ

VWT

DWIBWT

MODEL

Iw

NS

R014

R014

R014

R014

R014

R014

R014

R014

R014

R014

R015 Number of-Unsaturated zone strata

2.P cjf 27$~

I. ~ - ..-...- ..•• ... . • ...... -2 tL -. .. . ' " L .I - q .q '•... • . ...
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Summary :EFl Sr-90_soil DCGL

File : C:\RESRAD. FAMILY\RESHAD\USERFILES\SR90\EFISOIL DCGL SRg0.RAD

Site-Specific Parameter Summary (continued)

I eenD

user

Input .Menu Parameter Default j(If

'Used by RESRAD

different from user input)

H015

R015

R015

R015

R015

R015

R015

R016

R016

R016
ROlE

R016

R017

R017

Rb17

R017

R017

R017

R017

R017

R017-

R017

R.017.

R017

R017

R017

R017

R017

R017

R017

R017

R017

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

zone 1,

zone 1,

zone 1,

zone 1,

zone 1,

zone 1,

zone ,

thickness (m)

soil density (g/cmn*3)

total porosity

effective porosity

field capacity

soil-specificb parameter

hydraulic conductivity (m/yr)

Distribution coefficients for Sr-90

Contaminated zone (cms*3/g)

Unsaturated zone i (cmwr3/g)

Saturated zone (cm**3/g)_

Leach rate (/yr)

Solubility constant

Inhalation rate (mr3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding.factor, inhalation.

Shielding: factor, externalegamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma'

Radii of shape factor array (used if FS = -1)

-Outer annular radius (in), ring 1:

Outer annular radius (m), ring 2:

Outer annular radius (m), ring 3:

Outer annular radius. (mi), ring ',4:

Outer annular radius (m), ring 5:

Outer annular radius ((m), ring 6:

Outer annular radius (m), ring 7:

Outer annular radius (m), ring 8:

Outer annular radius (m), ring 9:

Outer annular radius (m), ring 10o

Outer annular radius (n), ring 11:

Outer ahnnilar radius (in), ring 12:

.1. 800E+00

1. 564E+00

4. 100E-01

3..460E-01

6. 400E-02

6.320E-01

5. 022E+00

1. 308E+02

3.200E+01

3. 200E+01

0. 000E+00

0. 000E+00

8. 400E+03

2.330E-05

3.000E+01

5. 800E-01

2.730E-01

6.5 12-01

1..181E-01

1.000E+00

not used

not used

not used

not used

not us'ed

not used

not used-

not used

not used

not used

not used

not used

4.000B+00

1.500E+00 I
4.000E-01

2.00oO-01

2.OO-E-0l

5.300E+00

1.000E+01

3.OODE+0l

3.D00E+01

3.000E+01
0.000E+00

0.000r+00

8.400E+03

1.002E-04

3.000E+01

4.OOOE-01

7.000E-01

5.000E-01

2.500E-01

1.ODDE+00

5.000ZE+01.-

7.071Z+01

.0.000E +00

0.000E+00

0.000E+00

0.000M+00

0.000E+00

0.000E+00

0.000E+00

0.0002+00

0.000E+00

0.000F+00

1.527E-02

not used

>0 shows circular AREA.

Parameter

Name

M(l)
DENSU (1-)

TPUZ(1)

EPUZ(1)

FCUZ(1)

BUZ(1)

HoDu(i)

DCONUC( 1)

DCNUCU( 1,

DCNUCS( 1)

ALEACH( 1)

SOLUBEN 1)

1)

INHALR

MLINH

ED

SHF3

SHFI

FIND

FOTD

FS

PADSHAPE( 1)

HADSHAPE 2)

RAD_SHAPE) 3),

SADSHAPE( 4)

RAD SHAPE( 5)
RAnSHAPE (-6)
SADSHAPE( 7)

RAD SHAPE( 8)

HAD-SHAPE( 9)

RAD SHAPE (10)

HADSHAPE(12)

SAD SHAPE (12)

1 ,S. P1 2?S

------------



Summary

File
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SEF1Sr-90_soil DCGL

C: \RESRADFAMILY\RESRAD\USERFILES\SR90\EFISOIL DCGLSRg0 .AD

Site-Specific Parameter Summary (continued)

CttG ~60'I

Menu

User

Input Default-

Used byRESRAD Parameter

different from user input) I NameParameter (If

R017

R017

R017
R01ý
R017

R017

R0 17

R017

R017

R017

Role

R018

Role

Role

RU17,Role

Role

R018-

Role

R018

RU18

ROlS

RR018

Role
R019

RUle

R019

R019

R019

R019

R019

R019

R019

R019
R0198

R019

RU 28

R019

RI9B

RU9B
RO9B

R~lS

RI9B

R19B

8019B

I.

I.

Fractions

Ring 'l

Ring

Ring 3

Ring 4

Ring. 5

Ring 6

Ring 7

Ring 8

Ring'- 9

Ring 10

Ring 11

Ring 12

of annular areas within AREA:

-I

.1

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr).

Contamination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

Contamination fraction of irrigation water

Contamination fraction of aquatic food

Contamination fraction of plant food

Contamination fraction of meat ,

Contamination fraction of milk

.1

I'

not used )'1.000E+00

not used 1.2.732E-01

not used 0.000E+00

not used 0.000E+00

not used D.o0OE+6U

not used 0.000E+00

not used j0.000E+Oo

not used 0.000E+00

not used O.Oo0E+00

not used 0.000E+00
not used 0.0O0S-+00 '

not. used) 0.000E+00

1.120E+02 (1.600E+02
2.140E+01 1.400Z+01

2.330E+02 9.200E+01

6.510E+01 6.300E+01

2.060Z+01 I 5.400Z-001,

9.0O0E-01- 9.000E-o1

1.526E+01 3.650Z+01

4.785E+02 5.100E+02

1.000Eb00 I.0ooR-r0o

not used i1.000+00
1.000E+00 1.o000E+00

1.000EOO 1..00E+00

1,000E+00Q 5.000E-01

1.000E+00 (-1

1.000E+00 (-1

1.000k+00 -I

2.710E+01 6.800E+01

6.320E+01 5.500E+01

5.000E+01 5.000E+01

6.000E+01 1.600Z+02

5.0008-01 j 5".000E-0i

4.000F-04 I O.OE-04

1.500E-01 1.50UE-01

1.225E+00 9.000E-01

1.000E+00 1.000E+00

not used 1.000E+00

1.0O0E+00 I1.O00E+00 1

1.000E+60 j1.000E+00

5.600E-01 7,000E-01

2.889E+00 .1.500E+00 I

1.887E+00 1.100E+00

2.460E-01 1.700E-01

1.230E-01 2.50OE-01

8.200E-02 8.000-E02 I

FRACA I)

FRACA 2)

FRACA( 3)

FRACA 4)

FRACA( 5)

FRACA. 6)

FRACA-( 7)
SFRACA (8)

FRACA( 9)

FRACA(10)

FRACA(ll)

FRACA(12)
I.

DIET (2).

DIET0(3)

DIET (4)

- DIET(5).

DIET(6)
SS61L

J •DWI

FDW

FLW

FIRM

)FRS.

FPLANT

FMEAT
FMILK

LFI6

L IW 6L'91 5

LWI6

LSI
MLED

DM
DROOT

FSWDW

FGWHH
FGWLW
FGWIR

YV(l)

YV (2)

YV(3)

TEM()

TE(2)

TE(3)

Livestock fodder intake for meat (kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat (L/day)

Livestock water intake-for milk (L/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)

Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground'water

Household water fraction from ground water

Livestock water fraction from ground water'

Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/m**2)

wet weight crop yield for Leafy (kg/m**2)

Wet weight crop yield for-Fodder (kg/m**2)

Growing Season for Non-Leafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder (years)

I.

~L~o(fl5
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Summary : E?1 Sr-90 soil DCGL

File C:\RESRADFAMILY\RESPAD\USERFILES\SRgO\EFISOIL DCGLsR90.FAD
,51Na -664

AV &
Site-Specific Parameter Summary (continued.)

User I .

Input I Default I

Used by RESRAD

different from user input)Menu Parameter '(If
Paramet

Name
H-

+
R19B
R19B

RI 9B

R19B

R19B
R19B

R19B
PlgB

Ri9B

C14.

C14

C14

C14

014

C14

C14.

C14

C14

STOR

STOR

STOR

STOR

STOR

STOR.

STOR

STOR
STOR

R021

R021-

R021

R021

R021

R021

R021

R02I

R021

R021

R021

R021

R021

R021

R021

R021

Translocation Factor for Non-Leafy

Translocation Factor for Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leafy

Dry Foliar Interception Fraction for Leafy

Dry Foliar Interception.Fraction for Fodder

Wet Foliar Interception Fraction for Non-Leafy

Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder

Weathering Removal Constant for Vegetation

C-12 concentration in water (g/cm**3)

C-12 concentration in contaminated soil (gig)

Fraction of vegetation carbon from soil

Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (m)

C-14 evasion flux rate from soil (1/set)

C-12 evasion flux rate from soil (1/see)

Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed

Storage times of contaminated foodstuffs (days)':

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk

Meat and poultry

Fish

I

1.0
*1.0

1.c

3.5

3.5
3.5

3.5

•6.7

3.5

not

not

not

not

not

not

not

not

not

1.4

1.0

1.0

2.0

7.0

7.0

1.0

1.0

4.5

not

not

not

not

not

not

not

not

not

not

not

not

not

not

not

not

3001-01

O01+00 '
00Z+00

00?-01

00E-01

00E-015001-01
O00E-01

5OOE-01

OOE+01

used,

used

used

used

used

used

used

used

used

00E+01

00E+00
OOE+O 0

OOE+OI

OOE+O0

00E+00
00S+00

00E+00

00E+01

OOE+0i

used

used

used

used

used

used

used

used

used

used.

used

used

used

used

used

used

32

1.OOOE-0l I

I. 000E+00

1.000E+00 I
2.500E-01 I
2.500E-01

2.500E-01

2.500E-Ol.

2.500E-01

2.500E-01

2.000E+01

2. O0E-O5-1

3..000E-02 1

2.000E-02 I
9.800E-01 I

3.000E-01

7. 0001-07

1. 000E-10

8.000E-01

2. 000O-01

1. 400E+01 I
1.000o+00 I
1.000E+00

2.000E+01 I
7. 0001+00 _J
7.OOOE+00 1
1.OOoE+00

1'. 0001+00 Ii1.000E+O00I

4.500E+01,1
I :

1.500E-0i

2. 400Z+00

.4.000S-01'

1.000S-01 I
5•oo000-02 1

3.000E-02 1

2.000E-06 I
3.OOOE-07 1
2.00o01-061•

2.000h+00 I
5.ooo0-0 1.

2.500E+00 -1

0.000E+00 I
-1..0o00+00 1
2.500E101 I
1.500E-01 I

"TTIV(1)

• TIV(2)

TIV(3)
RDRY (1)

RDRY (2)

R DRY(3)
.R7ET (1)*'

RWET (2)

RWET (T3)

?.
C12WTR

c12cz

CSOIL,

CAIR
IDMC,

[EVSN

REVSN

AVTG4

. AVPG5

STORPT (1

STORT (2
•STOR_T (3

STOR T(4

STOR T (5

STORT (6

STOR T (7

STORT (8

STORT (9

FLOORI

DENSEL

TPCV.

PH20CV

PH20FL

DIFCV

DIFFL

DIFCZ
HMIX

•REXG

HRM

FAz

DMFI -

EMANA (I)-

EMANA (2)

NPTS

er

Y
Y

Crustacea and mollusks

Well water

'Surface water

Livestock fodder

Thickness of building foundation (m)

Bulk density of building-foundation (g/cm**3)'

Total porosity of the cover material

Total porosity of the building foundation

Volumetric water content of the cover material

Volumetric water content of the foundation

Diffusion coefficient for radon gas (m/saec)

'in cover material .

in, foundation material.

in contaminated zone soil

Radon vertical dimension of mnixing (m),

Average building air exchange rate (1/hr)

Height of the building (room)' (m)

Building interior-area factor

Building depth below ground surface (mi

Emanating power of Rn-222 gas

Emanating power of Rn-220"gas

* I

TITLL Number of graphical time points
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Summary : EFISr-90_soil DCGL

File : C:\RESRADFAMILY\kESRAD\USERFILES\SR90\EFISOIL DCGLSR90.RAD
.9*IG-06Vo

Site-Specific Parameter Summary (continued)

User

Input

I Used by RESRAD I Parameter

Default I (If different from user input) j NameMenu Parameter

TITL Maximum number of integration points for dose 17 --- --- -LYMAx

TITL Maximum number of integration points for risk m --- . . IZYMRX

Summary of Pathway Selections

Pathway I User Selection

1 external gamma active

2 -- inhalation (w/O radon)) active

3 -- plant ingestion J active

4 -- meat ingestion active

5 -- milk ingestion active

6 -- aquatic foods 1 active-

7 -- drinking water.' active

8 -- soil ingestion active

9 -- radon. . suppressed

Find peakpathway doses. active

,)_& 4ll 2?:5

------------ ------------ ---------- - ......
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Probabilistic results sunmary : EFI Sr-90_soil DCGL

File : C:\RESRADFAM7LY\RESRAD\OSERFILES\SR90\EFISOIL DCGL SR90.RAD

Table of Contents

Part VI: Uncertainty Analysis

RESRAD Uncertainty Analysis Results

Probabilistic Input .................

Total Dose ...........................................

Total Risk ........................... d ..............

2

3

-4

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Dose vs

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Pathway:

Ground External ...................... 5

Inhalation (w/o Radon) ............. 6

Radon (Water Ind.) .................. 7

Plant (Water Ind.) .............. 8

Meat (Water Ind.) .................. 9

Milk (Water Ind.) .............. 10

Soil Ingestion ..................... 11

Water Ingestion ....................... 12

Fish Ingestion ...................... 13

Radon (Water Dep.) .................. 14

Plant,(Water Dep.) ................ 15

Meat (WaterDep.)................ 1 16

Milk (Water Dep.) .................. 17

Cumulative Probability Summary .....................

Summary of dose at graphical times, reptition I...

Peak of the mean dose at graphical times ..........

Correlation and Regression coefficients (if any)...

18

1.. 1

20

21

.--..-.........
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Probabilistic results summary : EFI_Sr-90Ssoil DCGL

File C:\RESRJADFAMILY\RESRAD\USERFILES\SR90\EFlSDIL DCGLSR90.RAD

Probabilistic Input

Number of Sample Runs: 2000

Rev' 0

Nuatber Name Distribution Parameters

2

3

4

5

6

7
8

.9

10

.11

12

13

14

15

16

17

18

19.

20

21

22

23

24

25

26

27

DENSCZ

TPCZ

BCZ

,DENSAQ

TPSZ

BSZ

DENSUZ (1)

TPUZ(1)

BOUZ ()

EPSZ
EPUZ (i

SHF3

MLINH

DM

*YV (1)

WLAM

RWET (2)

HCCZ

RI

HCS Z

DWIEWT

ow

Hcuz (1)

EVAPTR

DCACTUI (l)

DCACTS (1).

SHFI

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNCRMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

.BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

TRUNCATED NORMAL

UNIFORM

CONTINUOUS LINEAR

TR7ANGULAR.

TRUNCATED LOGNORNAL-N

TRIANGULAR

TRIANGULAR

BOUNDED LOGNORMAL-N

UNIFORM

BOUNDED LOGNORMAL-N

TRIANGULAR

1.5635

.41

. 632

1.5635

.41

.632

1.5835

.41

632

.346

.346

.15

8

0

.56

5.1

.06

5.022

.344

5.022

6

*.2385

.0899

.282

.2385

.0899

.282

.2385

-. 0899

.282

.0915

.0915

.95

0

.15

.48

18

.67

1.33

.852

1.33

10

2157

1.33

.75

2.12

2.12

.59

.8277

.1322

.786

.827

.1322

.786

.827

.1322-

.786.-

.0629

.0629

0

.6

.001

84

.95

2.49

2.49

30

2.3

.6878

4.5
2.3

.6878
4.5

,2.3

.6878

4.5

.628

.628

.000008 .0151 .000016 .1365 .0C

.999

9250

9250

UNIFORM 1141

BOUNDED LOGNORMAL-N 5.02-2

UNIFORM .5

TRUNCATED LOGNORMAL-N 3:45

TRUNCATED LOGNORMAL-N 3.45

BOUNDED LOGNORMAL-N- -1.3

2.49 9250

.001 .999

.001 .999

.044 1

.7'(0~ ý s

. . .................. ~ ~ ~ ~ ~ ... ..,. .-...... ..... .... . • - • L :- -. '-- -



Khkz5MD, Version 6.4 T14 Limit - 30 days 09/10/2008 15:06 Page 20Probabilistic results summary EFI Sr-90"soil DCGL
File : C:\RESRADFAMILY\RESRAD\USERFILES\SR90\EFISOIL 

DCGL_SR90.RAD
Peak of the mean dose (averaged over observations) at graphical timesRepetition Time of peak mean dose Peak mean dose

Years mrem/yr
1. 0.000E+00 2.144E+00

------------~
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Summary : EF1 TC-99_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\TC99\sFISOIL DCGLTC99.RAD

Table of Contents

Part I: Mixture Sums and Single Radionuclide Guidelines

Ra 'o44

Dose Conversion Factor (and Related) Parameter Summary ...

Site-Specific Parameter Summary............................

Summary of Pathway Selections ............................

Contaminated Zone and Total Dose Summary ..................

Total Dose Components

Time = 0.0O0E+00 ....................................

Time = 1.000E+00......................................

Time = 3.OOQE+00,......................................

Time = 1.000E+01 ................... .................

Time & 3.0O0E+0. ....................................

Time - 1.000E+02 ....................................

Time = 3.000E+02 ......................................

Time = 1.000E+03 ....................... ..............

Dose/Source Ratios Summed Over All Pathways ..............

Single Radionuclide Soil Guidelines* .......................

Dose Per Nuclide Summed Over All Pathways ................

Soil Concentration Per Nuclide ............................

2

3

7

8

9

10

11

12

13

14

1s

16

17

17

18

i8

*~4 ] /a,

. . . .. . . . ... . . . . .. . . . . .. . .. - -. . . . . . . . . .---- -----. .. ... . . ..----- ---- -- -- ---------- -.. . .. .. ... .. .. .. . . . . . . .. .. .. . .
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EFiTc-99_soil DCGL

C:\RESRADFA1YILY\RESRAD\USERFILZS\TC99\EvFISOIL DCGL_TC99.RAD Re
Dose Conversion Factor (and Related) Parameter Summary

Dose Library: Tc99 Plant Plus FGR II

current

Value#Menu I
Base

Case*

Parameter

NameParameter

I I

A-1 I
A-l I

B-i

B-1

D-1I

D-1

D-34 1

D-34 I
D-34 I

D-5 I
D-5

D-5

DCF's for external ground radiation, (mrem/yr)/(pCi/g)

Tc-99 (Source: FGR 12)

Dose conversion factors for inhalation, mrem/pCi:

Tc-99

Dose conversion factors for ingestion, mream/pCi:

Tc-99

1.255F-04.1

8.320E-06

1. 460E-0"6

9.159E+00

1.000E704

1.000E-03

2.000E+01

5.CO0E+00-D

1.255E-04. DCF1( 1)

8.320E-06 DCF2( 1)

1.460E-06. DCF3( 1)

5.000E+00 RTF( 1,I)

1.000E-04 RTF( 1,2)

1.O000-03 RTF( 1,3)

2.000E+01 BIOFAC(C 1,1)

5.000E+00 BIOFAC( 1,2)

Food trans
TC-99

Tc-99'

Tc-99

sfer factors:

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pci/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Bioaocumulation factors, fresh water, L/kg:

Tc-99 , fish

Tc-99 , crustacea and mollusks

#For DCFI (xxx) only, factors are for infinite depth. & area. See ETFG table in Ground Pathway.of Detailed Report.
*Base•Case means Default.Lib w/o Associate Nuclide contributions.

-----------
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EFITc-99 soil DCGL

C:\RESRADFAYILY\RESRAD\USERFILES\TC99\EFIS0IL DCGLTC99.PAD

LWC 0oo'

Site-Specific Parameter Summary

User

Input Default

Used by nESRAD

different from user input)Parameter (if

I I I

R011
3011

R011

Roll

R011
R011

Roll

Roll
R011

R011

R011
3011'

Roll

R011

Area of contaminated zone (m**2)

I Thickness of contaminated zone (m)

Length parallel to'aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations Cyr)

Times for calculations (yr)

R012 Initial principal radionuclide (pCi/g): Tc-99

R012 Concentration in groundwater (pCi/L): Tc-99

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

.R013

R013

R013

R013

R014

R014

R014.

R014

R014

R014

R014

R014
R0i4
R014

R015

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm**3)

Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

Average annual wind speed (m/sec)
Humidity in.air (g/m**3)

Evapotranspiration coefficient

Precipitation (m/yrC

Irrigation Uft/yr)

Irrigation mode

Runoff coefficient

Watershed-area for nearby stream or pond (m**2).

Accuracyfor water/soil computations

Density of saturated zone (g/c**3)
Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field capacity.

Saturated zone hydraulic conductivity (m/yr)

Saturated zone hydraulic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

I Well pump intake depth (m below water table)

I(Model: Nondispersion (ND) or Mass-Balance (MB)

I Well pumping rate (m**3/yr)

I
I Number of unsaturated zone strata

I.

7.855E+03

l.524E-01

1.000E+02

2.500E+01

0. 00OE+00

1.000E+00

3.000E+0•0

1.000E+01

3.000E+01

1.OOOE+02

3.OOOE+02

1. OOOE+03

not used

not used

1.000E+00

not used

0.000E+00

not used

pot used

1.564E+00

6.000E-04

4.100E-01

6.4003-02

5.0223+00

6.320E-01

2.910E+00

not used

6.874E-01

8.400E-01

5.9803-01

overhead

2.000r-01
.2.820E+08

1.OOOE-03

1.564E+00

4.100E-01

3.460E-01

6.400E-02

5.022E+00

2.00OE-03

6.320E-01

1.000E-03

NO

1.649E+03

1 "

1.0003+04

2.000E+00

1.OOOE+02

3.000E+01

0.OOOE+00

1.000E+00

3.000E+00

1.O000o+O-

3.oooE+ol

1.000E+02

3.000E+02

1.000E+03

0.0003+00

0.000E+00

0.000E+00.

0.000E+00

0.000E+00

1.5007+00 {

1.000E-03

1.500E+00

1.0003-03

4.000E-01

2.000M-01

1.000E+01

5.300E+00

2.000E+00o

8.000E+00

5.000E-01

1.000E+00

2.000E-01.1

overhead

2.000E-01

1.000E+06

1.000E-03

1.500E+00

4.000E-01

2.0002-01

2.000E-01
1.0003+02

2.000E-02

5.300E+00

1.000E-03
.00GGE+01

NO

2.500E+02

.1

Parameter

I Name

AREA

THICKO

LCZPAQ
BRDL

TI - %'ITI• .

T'(. 2)

TC 3)

1,T( 4)
T( 5)

T( 6)

T( 7)
T( 8)

'T( 9).

•i(II Si (J.
rI (1 1)

COVERO

DENSCV

VCV

DENSCZ

VCZ

TPCZ

FCCZ

HCCZ

BCZ

WIND

HUMID

EVAPTR

PRECIP

RI

.IDITCH

RUNOFF
IWAR3A

DE3NSAQ

TPSZ

EPSZ

FCSZ
HCSZ

HGWT

VWT

DWIBWT

MODEL

ow

NS

Z2 e ~e 2 7.5-
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Summary : EFITc-99_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\TC99\EF!SOIL DCGLTC99.PA.D

Site-Specific Parameter Summary (continued)

Red 00

Menu

User

InputParameter

R015

R015

R015

R015

R015

R015

R015

R016

R016

R016

R016

R016

R016

R017

R017

R017

R017

R017

P017

R017
R017

R017

R017
R017

R017

P017;
R017

R017

R017

R017

R017

R017

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

Unsat.

zone 1,

zone 1,

zone 1,

zone 1,

zone 1,

zone 1,

zone 1,

thickness (m)

soil density (g/cm**3)

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic, conductivity (m/yr)

Distribution coefficients for Tc-99

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Saturated'zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m**3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS -1):

Outer annular radius (m), ring 1:

Outer annular radius (m), ring 2:

Outer annular radius (m), ring 3:

Outer annular radius (m), ring 4:

Outer annular radius (m), ring 5:

Outer annular radius (m), ring 6:

Outer annular radius Im), ring 7:

Outer annular radius (m), ring 8:

Outer annular radius (m), ring 9:

Outer annular radius Cm), ring'10:

Outer anfiular radius (m), ring.11:

Outer annular radius (m),, ring 12:

1.800E+00

1.564E+00

4.100E-Ol

3.4608-Cl

6.4oCs-02

6.320E-01

51022E+00

4.271E+00

5.100E-01

5.100E-01

0 0.000E+00

0.000E+00

8.400E+03

2.330E-05

3.000E+01

5.8O00E-0l

2.730E-01

6.57iE-'O

1.181E-01

1.000E+00

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

Default

4 .000+oo00

1.500E+00

4.00DE-01C

2.000E-01

2.000E-01

5.300E+00

1.oooE+01

0.000E+00

0.000E+00

0.000E+00

0.000E+001

8.400E+03

1.000E-04

3.000E+01

4.OO0E- -01

7.0008-01

5.000E-01

2.500E-01

1.00DE+00

5.000E+01

7.071E+01'

0.000E+00

0.000t+00

0.000E+00

0.000E+00

0.000 S+00

0.000E+00

0.000+E00

0.000E+00

0.0OOE+00'

(If

Used by RESRAD

different fr6m user input)

3.773E-01

not used

>0 shows circular

I,

'I

'-I.

I'

ARBA. -I-

DCNUCC(
DCNOCU(

DCNUCS(

ALEACH(
SOLUBK{

INHALR

MLI14H

ED

SHF3

SHFI

FIND

FOTD

FS

1)

1,1)

1)

I)

1)

Parameter

Name

DENSUZ( l)

TPUZ(l)
EPUE CI).

Buz(1)

HCUZ(l)

RADSHAPE 1)
PD__SHAE) 2)}

PADSHAPE) 3)

RADSHAPE 4)ý

PADSHAPE) 5)

RADSHAPEC 6)

PADSHAPE) 7)

RADSHAPEC 8)

PAD SHAPE) 9)
•PAD SHAPE C 10.)
RAD SHAPE (11)

RADSHAPE (12)

;)%41 f <27•
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EF1_Tc-99_soil DCGL

C:\RESRADFAMILY\RESRAD\DSERFILES\TC99\EFISOIL DCGLTC99.RAD Rpvrb
Site-Specific Parameter Summary (continued)

menu

R017 Fractions of

R017 Ring 1

R017 Ring 2

R017 Ring 3

R017 Ring 4

R017 Ring 5

R017 Ring 6

R017 Ring 7

R017.l Ring 8

R017 Ring 9

R017 Ring 10

R017 Ring 11

R017 Ring 12

User

InputParameter

annular areas within AREA:

Role
R018

R018

ROiB
R018

R018

P018BR018

R018

R018

R018

ROle

R018

_R018

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other. seafood.consumption (kg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr)

Contamination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water.

Contamination fraction of irrigation water

Contamina'ion. fraction of aquatic food

Contamination fraction of plant food

Contamination fraction of meat

Contamination fraction of milk

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

1.120E+02

2.140E+01

2.330E+02

6.510E+01

2.060E+01

9.000E-01

1.8262+01

.4.785E+02

1.000E+00

not used

1.000E+00

1.000E+00

1.000E+00

1.00 O+00

1.000E+00

1.000E+00

2.710E+01

6.320E+01

5.000E+02

6.000E+01

5.000E-01

4.000E-04

1.500E-01

1.225Z+00

1.000E+00

not used

1.000E+00

1.000E+00

5.600E-01

2.889E+00
1. 887E+00

2.460E-01

1.230E-01

8.200E-02

Default

1.000E+00

2.732E-01
0.000F+00
0. OOOE+00

0.000E+00

0.000E+00

0.000E+00

0 0.000E+00

0.000E+D0

0.0000E+00

0.OO0E+00

1.600E+02

1.400E+01

9.200E+01

6.300E+01

5.400E+00

9.000E-01

3.650E+01

5.100E+02

1.000E+00

1.000E+00*

1.000E±00

4 1.0.00E+00

5.000E-01

4-1

.-l

6.800E+01

5.500E+01

5.000E+01

1.600E+02
45. oDoo-Ol

- 1.000E-04

1.500E-01

9.000E-0l
1. O002+00

1.000E+00

1.0005+00

l.OO0E+00

7.00OE-01

I. 500E+00,

1.1002+00

1.700E-01

2.500E-01

8.000E-02

FRACA 1)

FRACA 2)

FRACA 3)

FRACA( 4)

FRACA( 5)

FRACA 6)

FRACA) 7)

FRACA( 8)

FRACA (9)

FRACA (10).

FRACA (11)

FRACA (12)

DIET (1)

DIET (2)

DIET (3)

DIET (4)

DIET (5)

DIET (6)

SOIL

DWI

FDW:

FHHWO

FLW

FIRW

FR9

FPLANT

FMEAT,

FMILK

LF1S

LFI6

LWIS

LWI 6

LSI

MLFD

NM.

DROOT

FGWDW

FGWHR

FGWLW

FGWIR

YV M)

YV (2)

YV (3).

TE(1)

TE (2)

TE (3)

I.

4 (If
Used by RESRAD Parameter

different from user input) Name

R019

R019

R019

R019

R019

R019

R019
R019

R019

R019

R019

Livestock fodder intake for meat (kg/day).

Livestock fodderintake for milk (kg/day)

Livestock water intake for meat (L/day)

4.Livestock water intake for milk (L/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)

Depth of soil mixing layer-(m)

Depth of roots (m)

Drinking water fraction from ground water

I-Household water fraction from ground water

I Livestock water fraction from ground water

Irrigation fraction from ground water

4Wet weight crop yield for Non-Leafy (kg/m**2)

Wet weight crop yield for Leafy .(kg/m**2)

Wet weight crop yield for Fodder (kg/m**2)

Growing Season for Non-Leafy (years)

Growing Season for Leafy (years)

4.Growing Season for Fodder (years)

Z7o e .2?5
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Summary EFITc-99 soil DCGL

File : C:\RESRADFAMILY\RESR AD\USERFILES\TC99\EFlSOIL DCGLTC99.RAD

Rao
Site-Specific Parameter Summary (continued)

User . I
Input Default IMenu Parameter (if

Used byRESRAD

different from user input)

Paramtet

Name

I I I
R1gB. Translocation Factor for' Non-Leafy

R19B Translocation Factor for leafy.

RIgB Translocation Factor for Fodder

R19B Dry Foliar Interception Fraction for Non-Leafy

R19B Dry Foliar Interception Fraction for Leafy

RI9B Dry Foliar Interception Fraction for Fodder

R1lB Wet Foliar Interception Fraction for Non-Leafy

Ri9B . Wet Foliar Interception Fraction for Leafy

Rl9B Wet Foliar InterceptionFraction for Fodder

Al9B Weathering Removal Constant forVegetation

C14 C-12 concentration in water (g/cm**3)

C14- C-12 concentration. in contaminated soil (g/g)

C14 Fraction of vegetation carbon from soil

C14 Fraction of vegetation carbon from air.

C14 C-14 evasion layer thickness in. soil- ()

C14 C-14 evasion flux rate from soil (1/sec)

C14 C-12 evasion flux rate from soil (1/sec)

C14 Fraction of grain in beef cattle feed

C14 Fraction of grain in'milk cow feed

STOR Storage times of contaminated foodstuffs (days)

STOR Fruits, non-leafy vegetables,, and grain

STOR Leafy vegetables -

STOR Milk

STOR Meat and poultry

STOR Fish

STOR,- Crustacea and mollusks

STOR Well water

STOR Surface water

STOR Livestock fodder

R021 n Thickness of building foundation (m)

R021 'Bulk density of building foundation (g/cm**3)

R021 Total-porosity of the cover material

R021 Total porosity of the building foundation

R021 Volumetric water content of the cover material

R021 Volumetric water content of the foundation

R021 Diffusion coefficient for radon gas (m/secr:

R021 in cover material

R021 in foundation material

R021 in contaminated zone soil

R021 Radon vertical dimension of mixing (m)

R021 Average building air exchange rate (1/hr)

R021 Height of the building -(room) (m)

R021 Building interior area factor

R021 Building depth below ground surface (m)

R021 Emanating power of Rn-222 gas

R021 Emanating-power of Rn-220 gas

TITL Number of graphical time points -

1.0002E01 1,.000E-01

1.000E+00 1.000E+0C

1.600+00 i1.000E+00
3.500E-01 2.500oo-0

1-3.500E-0l 2.5002-02

3.502-01-1 .2.500E-01

3.500E-01 2.5002-01

6.70oE-0o 2.500E-01

3.500E-01 2.500E-01

1.800E+01 2.000E+01

not used 2.000E-05

not used 1-3.000E-02

not used 2.000E-02

not used 9.B00E-01

not used 3.0002E01

not used 7.OOOE-07

not used 1.00IE-10

not used 8.000E-bl

not used 2.000E-01

I-
1.400E+01 1.400E+01

1.000E+00 1.000E+00

1.000E+00 1.000E+00

2.000E+01 2.000E+01

7.0002+00 7.000E+00

7.000E+00 7.'000E+00

1.000E+00 1.o00E+00

1.000E+00 2.000E+00

4.500E+01 4.500E+01

not used 1.45DOE-01

not used "2400E+00

not used 4.000E-01

not used 1.000E-01

not used 5.000E-02

not used .3.0002-02

not used 2.000E-06

not used 3.000E-07

I not used -2.000E-06

I not used I 2.000E+00

I not used I 5.OOOE-01

not used I 2.500E+00

not used 0 .000E00

not used 1-l.000E+00,

not used 2.500E-01

not used Il5"00E-0l

32

* I

I -

I-

.1

-I
-l

I-.

I -

TIV(1)

TIV (2)

TIV (3)

RDRY.(1)

RDRY (2)

RDRY (3 )

RWET (1)

RWET (2)

IRnT (3)
WLAM

CI2WTR

CI12CZ

CSOIL

CAIR

DMC

".EVSN

REVSN

AVFG4

AVFG5

STORT (l

STORT (2

STORT (3

STORT (4
STORT (5

STOR-T (7
STOR-T (7
STORT (89

ISTOR- 1(9

FLOOR1

DENS FL

TPCV

TFL

I P•20

I DIFCV

I DIFFI,

DIFCZ

REXG

H E4
FAI "

DMFL

'EMANA (1)

EMANA (2)

NPTS

:er

)
)

)

)

)

)

)

)

)

1:Iof27Y
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Summary : EFITc-99-soil DCGL

File C:\RESRADFAMILY\RESP AD\ USERFILES\TC99\ FlSOIL DCGLTC99.RAD

Site-Specific Parameter Summary (continued)

~no q~

uiser I

Input I Default

.Used by RESRAD

different from user input)

Parameter

NameParameter (if
•'I I

TITL j Maximum number of integration points for dose 17 • ..- LYMAX

TITL Maximum number of integration points for risk 1 -...... KYMAX

Summary of Pathway Selections

Pathway I Tser Selection

1 -- external gamma active

2 -- inhalation (w/o radon)[ active

3 -- plant ingestion active

4 meat ingestion j active

5 -- milk ingestion active'

6 -- aquatic foods active

7 -- drinking water active

8 -- soil ingestion active

9 -- radon suppressed

Find peak pathway doses active

~?2 o(2?6'
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Probabilistic results summary : EFiTc-99_soil DCGL

File : C:\RESRADFAMILY\RESRAD\USERFILES\TC99\EFISOIL DCGLTC99.RAD

Table of Contents

06 q

Part VI: Uncertainty Analysis

RESRAD Uncertainty Analysis Results

Probabilistic Input ... ...... ...... ............... 2

Total Dose 3..........................................3

Total Risk ... ......................................... 4

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:.

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

bose vs Pathway:

Dose vs Pathway:

Dose vs Pathway:

Ground External....................

Inhalation (w/o Radon) ............

Radon (Water Ind.) ................

Plant (Water Ind.) ................

Meat (Water Ind.)..................

Milk (Water Ind.) ................

Soil Ingestion .....................

Water Ingestion ...................

Fish Ingestion ....................

Radon (Water Dep.) ................

Plant (Water Dep.).................

Neat (Water Dep.) ................

Milk (Water Dep.) ................

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

Cumulative Probability Summary .......................

Summary of dose at graphical times, reptition 1 .....

Peak of the mean dose at-graphical times.............

Correlation and Regression coefficients (if any)..

24? ý ý2?
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Probabilistic results summary : EF1_Tc-99_soil DCGL

File : C:\RESRAD FAMILY\RESRAD\USERFILES\TC99\EFISOIL DCGLTC99.RAD

,eave

Probabilistic Input

Number of Sample Runs: 2000

Number Name

1 DENSCZ

2 TPCZ

3 BCz

4 DENSAQ

5 TPSZ

6 BSz

r7 DENSuZ(1)

8 TPUZ(1)

9 BUZ(1)

10 E2SZ

11 EPUZ(1)

12 .SHF3

13 MLINE

14 DM

15 YV(1)

16, WLAM

17 RWET(2)

18 HCCZ

19 RI

20 HCSZ

21 DWIBWT

Distribution

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

BOUNDED NORMAL

BOUNDED LOGNORMAL-N

BOUNDED NORMAL

TRUNCATED NORMAL

UNIFORM

CONTINUOUS,1LINEAR

TRIANGULAR

TRUNCATED LOGNORMAL-N

TRIANGULAR

TRIANGULAR

BOUNDED LOGNORMAL-N

UNIFORM

BOUNDED LOGNORMAL-N

TRIANGULAR

Parameters

1.5635

.41

.632

1. 5635

.41

.632

1.5835

.41.

.632

.346

.346

.15

8

.56

5.1

.06

5.022

.344

5.022

6

.2385

.0899

.282

.2385

.0899

.282

.2385

.0899

.282

.0915

.0915

.95

0

.15

.48
18

•67

1.33.

.852

1*. 3 3

10

2157

1.33

3.16

3.16

.7

.7
1.1

.59

.827

.1322

.786

.827

.1322

.786

.827

.1322

.786

.0629

.0629

0

.6

.001

84

.95

2.49

2.49

30

2.49

001

.001

.001

.001

2.3

.6878

4.5

2.3

.6878

4.5

2.3
•6878

4.5

.628

.628,

.000008 .0151 000016 .1365

.999

9250

9250

9250

.999

.999

.999

.999

.0c

22

23-

24

25

26

27

28

29

OW

HCUZ (1)-

DCACTUI (1)

DCACTS (1)

BRTF (43, 2)

BRTF (43, 3)

BBIO (43, 1)

SHFI

UNIFORM * 1141

BOUNDED LOGNORMAL-N 5.022

TRUNCATED LOGNORMAL-N -. 67
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Peak of the mean dose (averaged over observations) at graphical timesRepetition Time of peak mean dose Peak mean dose

Years mrem/yr
1 0.000E+00 2.132E-01
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